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Shortly  after  the  distribution  of  my  first  report  a  kindly  criticism 
of  the  brief  reference  to  the  early  history  of  the  survey  was  received 
from  a  gentleman,  who  formerly  was  a  resident  of  Minnesota  and  took 
an  active  interest  in  the  work  of  the  survey.  In  accordance  with  the 
assurance  given  to  the  critic  I  take  this  opportunity  of  correcting,  so 
far  as  possible,  the  feature  which  to  him  seems  unjust. 

The  statement  taken  exception  to  is  the  last  sentence  of  the  second 
paragraph  of  the  "General  Introduction,"  reading  as  follows:  "For 
many  years  the  Natural  History  Survey  existed  only  in  the  wisely 
formulated  law,  for  which  excellent  and  comprehensive  law  we  owe 
thanks  to  Dr.  Wm.  W.  Folwell,  who  was  president  of  the  University 
at  that  time." 

It  is  contended  that  the  credit  for  the  survey  law  is  almost  entirely 
due  to  the  Honorable  John  S.  Pillsbury,  and  "that  the  truths  of 
history  require  that  those  who  know  the  facts  should  demand  that 
credit  be  given  where  credit  is  due."  It  is  particularly  stated  that 
the  Honorable  A.  J.  Edgerton,  now  U.  S.  District  Judge  at  Sioux 
Falls,  South  Dakota,  while  Eailroad  Commissioner  of  Minnesota,  dis- 
covered there  was  a  balance  of  a  grant  of  land  to  the  state,  called  the 
"Salt  Land  Grant,"  and  suggested  to  the  Honorable  John  S.  Pillsbury, 
then  a  senator  from  Hennepin  county,  that  this  so  called  salt  land 
ought  to  be  set  aside  for  the  survey  fund.  The  suggestion  was  taken 
up  and  after  considerable  hard  work  the  end  was  gained  in  "An  act 
to  aid  the  geological  and  natural  history  survey  of  the  state,"  approved 
March  10,  1873. 

To  this  I  reply:  1.  There  is  no  conflict  between  the  bit  of  history 
given  by  the  critic  and  my  statement,  which  alluded  only  to  the  orig- 
inal draft  of  the  law  creating  the  survey.     2.  My  statement  was  based 
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iTpon  the  published  history^'^  of  the  survey.     To  this  I  have  never 
found  nor  heard  of  any  recorded  objection. 

Of  those  who  have  worked  for  the  interests  of  the  survey  the  Hon- 
orable John  S.  Pillsbury  unquestionably  has  been  the  most  persistent 
and  unselfish.  But  with  no  thought  of  an  historical  review  the  refer- 
ence to  even  such  bright  lights  did  not  occur  to  me.  No  one  can 
desire  to  see  honor  given  where  honor  is  due  more  than  myself,  and  I 
trust  that,  if  the  published  history  is  wrong  and  unjust,  those  who 
know  the  facts  will  publish  them. 

The  disbursement  of  the  funds  available  during  the  past  two  years 
I  shall  not  tabulate  here,  as  the  accountant  of  the  University  will  give 
full  consideration  of  that  in  his  report. 

During  the  past  year  the  Survey  lost  by  fire  its  boats  and  oars  and 
a  few  minor  pieces  of  apparatus  that  were  stored  in  the  "Coliseum." 
The  invoice  of  the  Survey  property  will  indicate  more  specifically  the 
condition  of  the  apparatus. 

The  field  work  has  been  carried  on  as  much  as  the  meagre  funds 
would  allow.  Special  attention  has  been  given  to  the  fishes,  the  birds 
and  some  of  the  invertebrates. 

During  June,  July  and  August  of  1893,  a  party  of  four  University 
students  (August  Bothe,  George  D.  Head,  Frank  Manson  and  Clarence 
L.  Whitman)  collected  material  and  data  in  the  Gull  lake  region. 
The  principal  lakes  investigated  are  the  following:  Gull,  Eound, 
Long,  Mud,  Hubert,  Kilpatrick,  Upper  Gull,  the  Fishtrap  series,  Edna, 
theCullen  series.  Mayo,  Sibley,  Lone,  Twin,  Pelican,  Half  Moon,  Little 
and  Big  Gladstone,  Sylvan,  Edward,  Bass  and  Mission.  The  principal 
streams  in  this  region  were  also  more  or  less  thoroughly  investigated. 

During  the  same  time  another  party  of  four  University  students 
(John  A.  Crecelius,  Francis  B.  Sumner,  Clarke  Barrows  and  Charles 
Topping)  were  carrying  on  field  work  in  the  region  between  Park 
Rapids  and  the  headwaters  of  the  Mississippi.  The  principal  lakes 
here  visited  are:  Fishhook,  the  Elbow  series,  five  of  the  Crow  Wing 
series,  Itasca,  Elk,  Bemidji,  Cass  and  Kitihi. 

The  material  collected  by  these  parties  is  stored  in  Pillsbury  Hall. 
Most  of  the  material  has  been  assorted,  arranged  and  catalogued  so  as 
to  make  it  readily  accessible  for  study.  The  fishes  of  the  several  col- 
lections are  being  looked  over  by  Mr.  U.  O.  Cox  of  the  Mankato 
normal  school.     Mr.  Cox  is  also  at  work  upon  a  preliminary  report 


*The  History  of  Geological  Surveys  of  Minnesota,  by  N.  H.  Winchell.  1889.  Bulletin  No.  1  of 
the  Geological  and  Natural  Ilistory  Survey  of  Minresota,  page  6. 

Final  Report  of  the  Geological  and  Natural  History  Survey  of  Minnesota,  1884.    Vol.  I,  page  106. 

See  also  the  footnote  on  page  29  of  President  Folwell's  Inaugural  Address,  delivered  Dec.  22, 18G9, 
and  printed  immediately  after. 
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on  the  fishes  of  the  State.  This  report  we  hope  to  have  ready  for  the 
printer  before  next  spring.  It  will  be  issued  as  one  of  the  bulletins 
of  the  Survey. 

The  ornithologist,  Dr.  Thomas  S.  Eoberts  of  Minneapolis,  made  a 
trip  of  ten  days  into  the  southwestern  part  of  the  State  during  the 
latter  part  of  May,  1893,  and  one  of  ten  days  into  the  Lake  Vermillion 
region  during  June,  1894.  Both  trips  were  very  profitable,  and  dem- 
onstrated conclusively  that  nothing  but  a  visit  of  the  ornithologist  to 
the  various  important  sections  of  the  State  at  the  proper  seasons  can 
gain  for  the  Survey  the  information  and  material  required  as  a  basis 
for  a  reliable  and  satisfactory  final  report. 

The  wisdom  of  prosecuting  the  ornithological  work  with  a  view  to 
a  final  illustrated  report  is  fully  vindicated  by  the  great  interest  taken 
in  the  "Notes  on  the  Birds  of  Minnesota,"  jDublished  with  my  first 
report,  and  by  the  numerous  inquiries  as  to  when  the  final  report  on 
the  Birds  of  Minnesota  is  to  appear. 

The  edition  of  Dr.  Hatch's  "Xotes"  is  already  exhausted.  The 
demand  for  this  publication  has  been  gratifyingly  great,  particularly 
in  the  State,  where,  I  am  glad  to  say,  the  great  majority  of  the  books 
have  found  interested  owners. 

The  distribution  fund  for  this  report  was  insufficient,  and  the  last 
three  hundred  or  more  applicants  were  obliged  to  pay  the  transporta- 
tion charges.  The  willingness  with  which  these  charges  were  paid 
has  convinced  me  that  all  persons  really  interested  in  such  reports 
will  gladly  pay  the  transportation  charges  on  them.  In  view  of  the 
facts  I  would  suggest  that  hereafter  provision  be  made  to  pay  trans- 
portation charges  on  only  those  copies  of  the  reports  and  bulletins 
sent  to  our  "exchanges"  and  to  citizens  of  Minnesota. 

During  the  past  summer  Mr.  C,  L.  Herrick,  a  graduate  of  the  Uni- 
versity and  Professor  of  Biology  in  Denison  University,  with  the  as- 
sistance of  Professor  C.  H.  Turner  of  South  Atlanta,  Georgia,  com- 
pleted a  report  on  the  Copepoda,  Cladocera  and  Ostracoda  of  the  State 
and  tendered  it  to  the  Survey  for  publication.  The  demand  for  Mr. 
Herrick's  report  on  the  Crustacea  of  Minnesota,  published  in  the 
Twelfth  Annual  Eeport  of  the  State  Geologist,  and  the  many  import- 
ant and  interesting  problems  connected  with  this  group  of  animals  are 
a  sufficient  reason  for  publishing  a  revision  of  the  report  for  1884. 
The  report  will  also  be  of  special  value  to  our  teachers  of  zoology. 

A  few  purchases  have  been  made  for  the  museum  during  the  past 
two  years.  Of  these  may  be  mentioned  a  young  bull  moose,  two 
deer,  one  wolf,  one  black  woodchuck,  and  several  smaller  mammals. 
During  the  same  time  the  museum  has  been  enriched  by  valuable 
donations,  of  which  the  following  are  worthy  of  special  mention: 
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From  Dr.  W.  S.  Strode,  Lewistown,  111.,  a  collection  of  laud  and 
freshwater  shells  representing  about  fifty  species. 

From  Xathau  Butler,  Barnesville,  Miun.,  the  bones  of  a  large 
moose. 

From  Mr.  Benjamin  LaMere,  Hickory,  Aitkin  County,  a  few 
mammalian  skulls  and  skins. 

From  Mr.  D.  D.  Stone,  Lansing,  X.  Y.,  a  collection  of  eleven  sets 
of  bird  eggs  containing  forty-two  eggs,  of  which  five  sets  are  accom- 
panied with  the  nests  and  three  sets  with  the  skins  of  the  female 
birds. 

From  Mr.  Denis  Gale,  Gold  Hill,  Boulder  county,  Colorado,  forty- 
three  sets  of  bird  eggs  containing  one  hundred  and  ninety-seven  eggs, 
of  which  twenty-two  sets  are  accompanied  with  the  nests.  Also  the 
skins  of  eight  birds  and  three  small  mammals. 

From  Mr.  James  Hobson,  Ann  Arbor,  Michigan,  thirty  four 
mounted  skulls,  nearly  all  of  them  the  skulls  of  different  species  of 
birds. 

From  Mr.  A.  D.  Brown,  Pipestone,  Minn.,  three  bird  skins  of 
special  value  to  us. 

From  Dr.  C.  J.  Cooke,  Xew  Richland,  Minn.,  about  one  hundred 
bird  skins,  the  majority  of  which  are  from  Minnesota. 

From  Mr.  Franklin  Benner,  Minneapolis,  his  entire  collection  of 
bird  skins,  eggs  and  nests.  This  collection  contains  about  six  hun- 
dred and  fifty  skins  and  represents  about  two  hundred  and  fifty 
species. 

From  Dr.  Thomas  S.  Roberts,  Minneapolis,  his  entire  collection  of 
bird  skins,  eggs  and  nests.  This  collection  contains  eight  hundred 
and  fifty  skins  and  represents  about  three  hundred  species. 

In  the  Roberts  and  Benner  collectious  the  Uuiversity  has  the  most 
complete  and  perfect  collection  of  Minnesota  birds  in  existence,  a  col- 
lection that  makes  the  ornithological  room  of  the  utmost  importance 
to  the  student  of  the  ornithology  of  the  N^orthwest. 

For  the  excellence  of  our  ornithological  collection  we  are  especially 
indebted  to  Dr.  Roberts,  who  was  not  only  the  first  to  present  to  the 
University  so  valuable  a  collection  as  his  own  but  was  also  instru- 
mental in  inducing  Messrs.  Benner,  Cooke,  and  Brown  to  give  us 
their  valuable  collectious.  Dr.  Roberts  has  also  given  much  of  his 
valuable  time  to  the  arrangement  of  the  collection  since  it  has  become 
the  property  of  the  University.  In  the  tedious  work  of  relabeling 
and  arranging  the  collection  Rev.  H.  W.  Gleason  is  gratuitously  ren- 
dering indispensable  assistance. 

In  the  field  work  Mr.  Thomas  Miller  of  Herron  lake  has  gratuit- 
ously rendered  great  service  to  the  ornithologist.     Several  amateur 
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ornithologists  residing  in  different  parts  of  the  State  have  very  gen- 
erously offered  me  their  assistance  in  the  prosecution  of  the  ornith- 
ological Avork,  and  it  will  be  a  pleasure  to  properly  credit  all  such 
assistance  in  the  final  report. 

All  acquisitions  are  properly  recorded  in  the  accession  record  of 
the  museum,  the  record  containing  the  accession  number,  the  original 
number  and  all  known  data  relating  to  each  specimen,  whether  pur- 
chased, collected  or  donated. 

The  ornithological  material  is  recorded  in  a  special  record. 
A  card  catalogue  of  all  this  material  is  now  being  prepared,  and  when 
completed  will  make  the  material  readily  accessible.  Other  collec- 
tions, such  as  the  collection  of  fishes  and  insects,  will  be  similarly 
recorded  and  catalogued. 

It  would  be  unpardonable  not  to  call  attention  to  the  cramped  con- 
dition of  the  zoological  museum  at  this  time.  Some  of  the  valuable 
collections  noted  above  were  presented  rather  reluctantly  on  account 
of  the  insecurity  and  insuificiency  of  the  quarters.  The  insufficient 
protection  against  fire  and  the  lack  of  room  for  proper  display  of  speci- 
mens have  diverted  from  us  some  most  valuable  material  that  is  now 
the  property  of  museums  in  the  East.  Collectors,  and  particularly 
specialists,  will  continue  sending  their  best  and  rarest  specimens  to 
other  museums  just  as  long  as  we  do  not  offer  a  safe  and  adequate  de- 
pository. 

A  zoological  museum  in  good  quarters  and  properly  taken  care  of 
soon  acquires  material  of  great  general  interest  and  incalculable 
scientific  value, — material  that  costs  more  in  both  time  and  money  to 
collect  and  prepare  than  any  other,  and  that  often  can  not  be  dupli- 
cated at  any  price.  It  ought,  therefore,  be  housed  in  the  safest  pos- 
sible building. 

The  zoological  museum  in  Pillsbury  Hall  has,  without  any  special 
effort  on  the  part  of  the  curator,  already  acquired  an  amount  of  ma- 
terial that  simply  cannot  be  properly  displayed  or  arranged  in  the 
present  quarters.  Hundreds  of  fine  specimens  are  crowded  into  cup- 
boards, drawers  and  boxes.  In  this  condition  the  zoological  museum 
must  be  unsatisfactory  to  the  visitors  and  discouraging  to  those  in 
charge  of  it  and  desirous  of  building  it  up.  Moreover,  our  opportun- 
ity to  get  representatives  of  those  animals  which  are  rapidly  disap- 
pearing from  the  State  is  slipping  by. 

If  the  museum  is  ever  to  offer  a  true  survey  of  what  the  animal 
kingdom  of  the  State  is  and  was,  adequate  and  safe  quarters  must  be 
provided  very  soon. 

Very  respectfully,  your  obedient  servant, 

Henky  F.  Xachtrieb. 
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EDITORIAL  NOTE. 


Early  in  the  spring  of  189i  the  state  geologist,  N.  H.  AVinehell, 
referred  to  me  a  letter  from  Professor  C.  L.  Herrick  containing  two 
propositions,  viz. :  (L)  That  the  Snrvey  accept  and  publish  the  present 
revision  of  the  report  of  1884;  (2)  that  the  author  be  permitted  to 
make  such  use  of  the  old  report  as  he  saw  fit  and  publish  the  revision 
independently  of  the  Survey.  After  having  been  assured  that  the 
errors  of  the  1884  report  had  been  corrected  and  the  report  had  been 
bettered  in  other  respects,  it  was  decided,  for  reasons  that  seemed 
sufficient,  to  accept  the  first  offer,  though  the  revision  had  been  begun 
and  practically  finished  without  the  knowledge  of  any  one  connected 
with  the  Survey.  The  manuscript  was  received  during  the  last  week 
of  October,  1894. 

The  editorial  work  as  well  as  the  proofreading  all  fell  to  the  zoolo- 
gist of  the  Survey.  The  author's  serious  illness  and  his  great  distance 
from  the  University  made  it  impracticable  to  put  any  of  this  work 
upon  him.  The  work  was  at  times  very  disheartening,  but  I  did  my 
best,  and  trust  that  at  least  most  of  the  errors  and  shortcomings  of  the 
manuscript  have  been  eliminated. 

In  justice  to  the  author  the  following  matters  deserve  special  men- 
tion: 

The  author's  title,- "  Synopsis  of  the  Microcrustacea,"  etc.,  was 
changed  for  reasons  found  principally  in  the  primary  destination  of 
the  report  and  in  the  usage  of  some  of  our  best  and  most  generally 
used  text-books  of  zoology. 

For  making  reference  only  by  author  and  date  the,  editor  is  wholly 
responsible.  The  date  is  always  an  important  and  often  a  very  essen- 
tial part  of  a  publication,  and  for  that  reason  alone  is  far  superior  to 
a  reference  by  a  purely  artificial  number.  The  superiority  of  an 
abbreviated  reference  to  a  full  or  more  or  less  mutilated  citation  is  so 
obvious  that  it  needs  no  vindication. 

In  the  bibliography  the  editor  has  supplied  the  number  of  pages, 
number  of  plates  and  similir  data  of  detail  from  Taschenberg's 
Bibliotheca  ZooJogica,  Zoologischer  Anzeiger,  ZooJogischer  Jahresbericht, 
and  the  Catalogue  of  Scientific  Fajiers  compiled  by  the  Eoyal  Society  of 
London.  Where  these  data  are  wanting  the  citation  could  not  be 
found  in  these  publications  or  could  not  be  identified  beyond  a  doubt- 
In  comparatively  few  cases  could  these  data  be  obtained  from  original 
sources.  More  or  less  gross  discrepancies  between  the  manuscript 
and  the  publications  noted  above  were  very  numerous  as  to  date,  title 
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etc.  As  a  rule,  these  could  be  satisfactorily  cleared.  Whenever 
there  was  any  doubt  as  to  which  was  correct  in  part  or  as  a  whole, 
both  the  author's  citation  and  that  of  the  editor's  source  were  given, 
the  latter  parenthetically.  Several  references  made  to  Strauss  have 
been  referred  to  Straus-Durckheim,  and  Sars  cited  with  four  different 
sets  of  initials  it  seemed  clear  was  intended  for  George  Ossian  Sars. 
A  few  citations  have  been  added  by  the  editor  from  original  sources. 
Those  interested  will  not  fail  to  collect  others  from  the  Biblioiheca 
Zoologica  and  similar  publications.  Under  the  Cladocera  the  citations 
had  to  be  given  in  the  original  form,  because  the  data  given  in  the 
manuscript  did  not  make  possible  a  more  definite  reference.  In  these 
cases  all  but  the  references  to  synonyms  were  cut  out. 

In  accordance  with  the  rules  of  nomenclature  of  the  German  Zoo- 
logical Society,  the  comma  between  the  specific  and  author's  names 
has  been  eliminated  and  all  specific  names  appear  in  lower  case.  So 
far  as  possible  these  rules  have  been  followed  in  other  respects.  The 
absence  of  literature,  however,  made  it  unsafe  for  me  to  touch  doubt- 
ful cases. 

The  "sp.  n."  of  the  old  report  has  been  replaced  by  the  author's 
name,  Herrick. 

The  various  "keys"  have  been  reduced  to  a  uniform  plan,  and 
several  of  them  have  been  compiled  by  bringing  the  sections  together 
from  various  parts  of  the  manuscript.  To  increase  the  value  of  these 
"keys,"  the  page  upon  which  the  description  of  the  genus  or  species 
begins  has  been  added  and  names  of  authors  and  other  details  have 
been  dropped. 

The  names  of  families,  genera,  etc,  have  been  italicized  in  the  gen- 
eral text. 

The  order  and  arrangement  of  the  plates  is  most  unsatisfactory. 
None  of  the  drawings  had  been  called  for  by  me  before  they  were  sent 
to  the  engraver,  and  besides  the  necessity  of  using  so  many  of  the  old 
plates  made  an  orderly  and  respectable  arrangement  impossible. 

The  index  is  wholly  the  work  of  the  editor. 

Professor  Turner's  paper  practically  appears  in  its  original  shape. 
The  key  to  the  Cyprididte  was  changed  from  the  bracket  form  to  the 
paragraph  form  for  practical  reasons  only. 

I  take  this  opportunity  to  express  my  indebtedness  to  Professor 
C.  Judson  Herrick  of  Granville,  Ohio,  for  kindly  looking  after  the 
engraving  and  printing  of  the  plates,  and  to  Mr.  W.  H.  Kussmaul  of 
Granville  for  the  care  he  exercised  in  the  printing  of  the  plates.  To 
the  state  printing  expert,  Mr.  George  C.  Stevens,  I  am  indebted  for 
indulgent  considerations  and  a  lasting  patience. 

HENRY   F.  NACHTRIEB. 

AfKiL  29,  1895. 


PREFACE. 


The  exhaustion  of  the  edition  of  "A  Final  Report  on  the  Crustacea 
of  Minnesota  included  in  the  Orders  Cladocera  and  Copepoda"  has 
led  to  a  demand  for  republication.  It  has  seemed  unfortunate  that 
the  imperfections  of  this  work,  many  of  them  due  to  the  unsatisfactory- 
state  of  the  European  literature,  while  others  were  the  result  of  im- 
perfect information  and  faulty  observation  or  hasty  judgment,  should 
be  perpetuated.  The  original  paper  grew  out  of  studies  made  chiefly 
while  the  author  was  an  undergraduate  at  The  University  of  Minne- 
sota and  was  very  fully  occupied  otherwise,  and  circumstances  have 
prevented  him  from  anything  but  the  most  casual  pursuit  of  the  sub- 
ject since  1884.  It  might  have  appeared  that  the  work  had  served  its 
purpose,  but  there  were  many  indications  of  a  need  for  a  comprehen- 
sive, synoptical  survey  of  this  field,  and  the  present  paper  seemed  the 
only  approximation  to  such  a  work.  A  serious  illness,  which  has 
greatly  impeded  the  progress  of  the  revision  at  last  decided  on,  has 
at  the  same  time  made  it  possible  by  forcibly  relieving  the  author  of 
more  pressing  duties.  It  would  have  been  a  great  satisfaction  to  him 
to  have  given  to  the  subject  the  thorough  field  work  and  comprehen- 
sive bibliographic  elaboration  it  deserves,  but  strength  and  opportu- 
nity forbid.  In  default  of  this  it  might  seem  wiser  to  enumerate  only- 
American  species,  but  experience  has  shown  that  geograj^hical  limi- 
tations do  not  prevail  to  any  great  extent  in  most  of  the  families  here 
considered.  In  such  instances,  Calanidw  for  example,  the  attempt 
has  been  made  to  include  all  valid  species  and  a  full  synonomy.  In 
the  others  as  full  a  list  is  given  as  is  now  possible,  and  while  this 
work  may  not  be  alone  sufficient  to  enable  the  specialist  to  formulate 
new  diagnoses  and  descriptions,  it  yet  offers  a*much  fuller  synopsis 
than  yet  published  and  will  give  a  bird's-eye  view  of  the  taxonomy  of 
the  subject. 

The  most  important  aspect  of  the  subject,  namely,  the  biological 
relations  of  these  organisms,  has  been  too  generally  neglected.  In  no 
other  group  can  the  problems  of  parthenogenesis  and  heterogenesis 
be  so  easily  and  accurately  studied.     The  transparency  of  the  body 
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makes  it  possible  to  examine  vital  phenomena  directly  and  watch  the 
effects  of  stimuli  upon  the  circulation,  etc.,  in  continuo.  Many  curious 
problems,  among  them  bathymetric  distribution  and  the  effects  of 
environment,  can  be  satisfactorily  studied  in  these  groups.  It  is  a 
matter  of  wonder  that  greater  use  is  not  made  of  these  types  in  the 
laboratory  courses  of  our  universities.  Probably  the  chief  obstacle 
has  been  the  lack  of  suitable  means  of  determining  species.  This  we 
endeavor  to  offer  in  so  far  as  may  be  necessary  for  this  purpose,  but 
purposely  abstain  from  the  theoretical  questions  everywhere  pressing 
on  the  attention. 

This  work  claims  to  be  a  report  on  the  Crustacea  of  Minnesota,  bufe 
it  was  found  impracticable  to  sufficiently  describe  our  forms  without 
a  rapid  survey  of  the  whole  territory.  I  am  under  obligations  to  Pro- 
fessor C.  Dwight  Marsh  and  to  Professor  E.  A.  Birge  for  loan  of  litera- 
ture, and  to  Professor  Charles  Turner  of  Atlanta  for  many  notes  incor- 
porated in  this  work.  My  greatest  obligation  is  to  my  ^ife,  who  has 
collated  the  bibliography  accompanying.  This  tedious  but  most  useful 
labor  has  been  wholly  performed  by  her. 

For  many  incidental  aids  during  the  progress  of  the  work  I  am 
indebted  to  my  brother,  Professor  C.  Judson  Herrick. 

The  reader  is  requested  to  remember  that  this  is  a  revision,  follow- 
ing to  a  large  extent  the  mould  set  in  18S4,  and  therefore  should  not 
be  held  to  the  standard  of  a  work  wholly  prepared  in  the  light  of  our 
present  knowledge. 

The  third  p.irt  of  this  paper,  that  dealing  with  the  Ostracoda,  is 
wholly  prepared  by  Professor  C.  H.  Turner,  who  has  been  assiduously 
studying  the  group  for  several  years,  and  I  feel  sure  that  his  contribu- 
tion will  be  highly  appreciated  at  the  present  time,  especially  as  no 
attempt  to  monograph  the  order  in  America  has  yet  been  made. 

Albuquerque.  New  Mexico,  Nov.  1,  1894. 


PREFACE  TO  THE  REPORT   OF  1884  ON  THE  CLADO- 
CERA  AND  COPEPODA  OF  MINNESOTA. 


In  presenting  what  may  be  denominated  a  final  report  of  the  work 
done  in  this  state  upon  the  group  of  Crustacea  best  represented  and, 
all  things  considered,  most  important,  the  author  must  admit  that  the 
term  ''final"  refers  only  to  his  own  opportunities  and  the  limitation 
of  time  imposed  by  circumstances. 

While  a  comparatively  large  proportion  of  all  the  species  existing 
within  our  limits  have  been  examined  during  the  progress  of  these 
investigations,  there  undoubtedly  remain  many  additional  and  curious 
forms  to  reward  the  search  of  the  student.     A  great  variation  in  the 
degree  of  completeness  with  which  tbe  different  genera  and  sj)ecies 
have  been  treated  will  be  observed,  due  in  part  to  the  circumstances 
under  which  they  were  studied  and  frequently  to  the  poverty  of  ma- 
terial.    The  entomostracean  fauna  is  quite  different  at  different  sea- 
sons, and  a  complete  knowledge  of  even  our  local  fauna  requires  a  long 
period  of  observation.     Even  the  dead  of  winter  is  a  favorable  time  to 
study  some  groups.     The  late  autumn  is,  perhaps,  the  most  favorablf^ 
opportunity;  for  then,  in  one  group,  the  sexual  activities  are  just  at 
their  height  and  both  sexes  may  be  studied.     A  number  of  Cladocera 
are  restricted  to  this  season.     There  are  a  number  (how  large  it  is  not 
yet  possible  to  tell)  of  species  in  both  groups  which  are  to  be  sought 
by  night,  though   no   phosphorescent  species  are  yet  known.     Our 
larger  and,  especially,  deeper  lakes  have  a  quite  different  fauna  from 
the  shallow  pools  and  rivers.     In  general,  the  flowing  waters  are  poor 
in  Entomostraca.     The  Cladocera  or  shelled  Eutomostraca  have  here 
received  a  large  share  of  attention,  and  more  particularly  the  Lyn- 
ceid?e,  which  are  the  most  minute  of  Arthropods.   This  study  has  been 
rewarded  with  an  unexpectedly  large  number  of  forms,  and  a  particu- 
larly large  number  of  species  identical  with  those  of  Europe  and  else- 
where.    Professor    Birge    is    the    only   American    M^-iter  who    has 
attempted  this  group,  and  his  valuable  work  has  made  us  familiar 
with  the  more  striking  new  species.     A  few  new  species  are  included 
in  our  list  and  several  varieties  hirdly  yet  known  in  Europe.     The 
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remarkable  Monospilins  is  among  these.    This  animal  has  but  a  single 
larval  eye  in  the  middle  of  its  forehead,  and  wears  its  old  covering 
over  the  newly- formed  shell  till  the  latter  is  a  curious  patchwork 
mass.     The  attempt  has  been  made  to  incorporate  a  brief  description 
of  all  American  species  with  those  found  in  Minnesota,  and  also  to 
frame  keys  for  the  larger  genera,  so  that  the  place  of  a  species  among 
its  congeners  may,  at  least  approximately,  be  found.     The  difficulty 
of  framing  such  keys  is  very  great;  for  few  authors  have  employed  the 
same  distinctions  in  their  descriptions,  and  it  is  necessary  to  select 
points  sharply  distinctive  and  conspicuous  from  the  often  meager 
remainder  after  striking  off  scattering  particulars.     In  some  cases  this 
difficulty  has  been  greatly  enhanced  by  the  possibility  that  some  of* 
the  species  should  be  considered  synonyms  or  varietal  forms.     The 
tendency  to  combine  questionable  forms  thus  produced  it  was  neces- 
sary to  offset  by  what  may  seem  a  too  great  conservatism.     Faulty, 
however,  as  these  keys  may  be,  it  is  hoped  that  they  will  serve  a  good 
purpose  in  the  extent  which  they  cover.     While  the  limits  of  this 
work  preclude  much  more  than  a  systematic  outline,  oj^portunity  is 
taken  here  and  there  to  admit  a  word  on  the  anatomy  or  development. 
Such  allusions  must  be  considered  simply  accidental,  for  a  complete 
treatment  of  these  subjects  would  require  large  volumes,  and  the  ma- 
terial will   be  long  in  gathering.     A  larger  proportion  of  the  rare 
males  of  theCladocera  are  here  referred  to  than  in  any  previous  work 
of  equal  extent.     The  genus  Cyclops,  one  of  the  bugbears  to  fresh- 
water carcinologists,  is  perhaps  somewhat  summarily  treated.     The 
excuse  must  be  the  condition  of  the  synonomy.     However,  most  of  the 
combinations  made  were  the  result  of  careful   study  of  large  series 
from  different  localities.     The  sketches  illustrating  this  paper  are 
photo  printed  from  the  writer's  own  drawings,  and,  without  the  ele- 
gance of  lithographs,  serve  the  purpose  of  explaining  points  of  struc- 
ture which  cannot  be  communicated  verbally.     I  am  indebted  to  Pro- 
fessor A.  S.  Forbes  for  very  timely  aid  in  bibliography,  without  which 
the  paper  could  not  have  been  completed.     To  Dr.  Liudahl,  through 
my  friend  Mr.  Oestlund,  I  am  indebted  for  a  like  service.    But  ray  obli^ 
gation  is  deepest  to  Professor  Eudolph  Leuckart  of  Leipzig,  who  kindly 
afforded  access  to  almost  a  complete  set  of  works  on  European  Ento. 
mostraca.     Professor  C.  W.  Hall  has  collected,  at  much  expenditure  of 
time  and  labor,  a  set  of  specimens  from  different  parts  of  the  state, 
which  he  kindly  placed  in  my  hands,  thus  enabling  me  to  observe  the 
great  similarity  of  widely-separated  faunte.     Mr.  Lieberg  also  sent 
specimens  of  Diaptomus  stagnalis  from  saline  pools  in  Dakota. 
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Baird,  W. 

'34.     List  of  Entomostraca  found  in  Berwickshire. 
Trans.  Berwick.  Nat.  Field  Club.     Vol.  1. 

'37.     The  Natural  History  of  British  Entomostraca. 

Mag.  Zool.  and  Bot.     Vol.  1,  pp.  35-41,  309-333  (3  pi.),  514-526. 

'38.     Id.     Ibid.     Vol.  2,  pp.  132-114,  400-412. 

'38^     Id.     Ann.  Nat.  Hist.     Vol.  1,  pp.  245-257. 

43.     Id.     Ann.  and  Mag.  Nat.  Hist.     Vol.  11,  pp.  81-95  (2  pi.) 
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'46.     Description  of  some  new  gjenera  and  species  of  British  Entomostraca.   (1  pl.> 
Ibid.     Vol.  17,  pp.  410-416. 

'49.     Arrangement  of  British  Entomostraca,  with  a  list  of  species. 
Trans.  Berwick.  Nat.  Field  Club.     Vol.  2. 

'50.     The  Natural  History  of  the  British  Entomostraca.     (36  pi.  VII I. ,  364  pp.) 
Ray  Society,  London. 

'59.     Description  of  several  species  of  Entomostracous  Crustacea  from  Jerusalem. 
(2  pi.) 
Ann.  and  Mag.  Nat.  Hist.     Ser.  3,  Vol.  4,  pp.  280-283. 

Balbiani,  G. 

'69.     Observations  relatives  a  une  Note  recente  de  M.  Gerhe,  sur  la  Constitution 
et  le  D(§veloppement  de  I'ojuf  ovarien  des  Sacculines. 
Compt.  Rend,  de  I'Acad.  des  Sc.  Paris.     T.  68,  pp.  615-618. 

'69.^     Sur  la  Constitution  et  le  Mode  de  Formation  de  I'ceuf  des  Sacculines. 
Ibid.     T.  69,  pp.  1320-1324. 

'69.^     Sur  la  Constitution  et  le  Mode  de  Formation  de  I'oeuf  des  Sacculines.     Re- 
marques  concernant  une  Note  recente  de  M.  Ed.  van  Beneden. 
Ibid.     T.  69,  pp.  1376-1379. 

Barroi?,  Th.,  et  R.  Moniez. 

'88.  Materiaux  pour  servir  a  1'  ^tude  de  la  Faune  des  eaux  douces  des  Azores. 
IV.  Crustac^s.  [Copepodes  par  Barrois;  Ostracodes,  Claioceres  Branchiopodes 
par  Moniez]     Lille,  1888.     8°.     20  pp. 

Beck,  Cour. 

' — .     On  some  new  Cladocera  of  the  English  lakes. 
Journ.  Roy.  Mic.  Soc.  London.     Vol.  3. 

Beneden,  Edouard  van. 

'69.     Sur  le  Mode  de  Formation  de  I'ceuf  et  le  Developpement  erabryounaire  des 
Sacculines. 
Compt.  Rend,  de  I'Acad.  des  Sc.  Paris.     T.  69,  pp.  1146-1151. 

'70.     Recherchea  sur    I'Embryog^nie    des   Crustace-».      III.      D^veloppement  de 
I'ceuf  et  de  TEmbryon  des  Sacculines  (Sacculinacarcini  Tbomps.).     (1  pi.) 
Bull,  de  I'Acad.  Roy.  de  Belgique.     Ser.  2,  T.  29,  pp.  99-112. 

'70,^     Repoase  a  (jaelqaes-unes  des  Observations  de  M.  Balbiani  sur  I'ceuf  des  Sac- 
culines. 
Compt.  Rend,  de  I'Acad.  des  Sc.  Paris.     T,  70,  pp.  197-200. 

Beneden,  Eduard  van,  et  Emile  Bessels. 

'70.     Mdmoire  sur  la  Formation  du  Blastoderme  chez  les  Amphipodes,  les  Ler- 
n^ens  et  les  Copepodes.     (5  pi.) 
M6m.  cour.  et  Mem.  d.  sav.  Strang,  de  Belgique.     T.  34,  p.  59. 

Beneden,  P.  J.  van. 

'51.     Recherches  sur  ([uelques  Crustac^s  inf^rieurs.     (5  pi.) 
Ann.  Scienc.  Nat.-Zool.     Ser.  3,  T.  16,  pp.  71-13L 

'61.     Recherches  sur  les  Crustaces  du  littoral  de  Belgique.     (21  pi.) 

M^m.  de  I'Acad.  roy.  de  Belgique.  T.  33,  p.  174.  [Title  given  by  Herrick  is: 
Recherches  sur  la  faune  littorale  de  Belgique,  Crustaces.  Mem.  d.  I'Acad.  de 
Bruxelles.     Tome  33.] 


ENTOMOSTRAOA   OF  MINNESOTA.  11 

Birge,  Edward  A. 

'78.     Notes  on  Cladocera.     (2  pi.) 

Trans.  Wisconsin  Acad.  Sciences,  Arts  and  Letters.     Vol.  4,  pp.  77-112. 

'91.     List  of  Crustacea  Cladocera  from  Madison,  Wisconsin.     (1  plj 
Ibid.     Vol.  8,  pp.  379-398. 

' — .     Notes  on  Crustacea  in  Chicago   water   supply,  with   remarks  on  the  forma- 
tion of  the  Carapace.     Chicago  Med.  Jouru.  and  Ex.     Vol.  5. 

Boeck,  Axel. 

'59,     Tvende  nye  parasitiske  Krebsdyr.     Forhand linger. 

'65.     Oversigt  over  de  ved  Norges  Kyster  iagttagne  Copepoder  henhoreude  til  Cal- 
anidernes,  Cyclopidernes  og  Harpactidernes  Familier. 
Forhandl.  Vidensk.  Selsk.  Christiania.     (Aar  1864.)     VII,  pp.  226-281. 

'68.     Om  Sildeaat.    Tidskrift    for   Fiskeri   I.    1876,    and    Arcbiv   f.    Naturgesch. 
XXXIV.  1868. 

'73.     Nye  Slaegter  og  Arter  af  Saltvands-Copepoder. 

Forhandl.  Vidensk.  Selsk.  Christiania.     (Aar  1872.)     XIV,  pp.  35-60. 

Bourne,  G.  C. 

'89.     Report  on  the  Pelagic  Copepoda  collected  at  Plymouth  in  1888  89,     (2  pi.) 
Journ   of  the  Marine  Biol.  Assoc,  of  the  United  Kingdom.     New  Series,  Vol.  1, 
No.  2,  pp.  144-1.'^2. 

Brady,  George  Stewardson. 

'64.     On  the  Zoology  of  the  Hylton  Dene. 
Trans.  Tyneside  Nat.  Hist.  Club.     Vol.  6. 

'67.     Reports  of  Deep  sea  Dredging  on   the  Coasts  of  Northumberland  and   Dur- 
ham, 1862-G4.     Pelngic  Entomostraca. 
Nat.  Hist.  Trans.  Northumb.  and  Durham  (1865).     Vol.  1,  pp.  29  40. 

'68.     On  the  Crustacean  Fauna  of  the  Salt  Marshes  of  Northumberland  and  Dur- 
ham.    (2  pi.) 
Ibid.     Vol.  3.  pt.  1  (1869),  pp.  120-136. 

'69.     Description  of  an  Entomostracan  inhabiting  a  Coal  Mine.     (Canthocamptus 
cryptorum.     (1  pi.) 
Quart.  Journ.  Microsc.  Sc.     New  Ser.     Vol.  9,  pp.  23-24. 

'70.     Id.     Nat.  Hist.  Trans.   Northumb.  and  Durham.     Vol.  3,  pt.  1   (1869),  pp. 
203-205. 

'72.     A  list  of   the  non-parasitic  Copepoda  of   the  Northeast   coast  of  England. 
(5  pi.) 
Ibid.     Vol.4,   pt.   2,  pp.  423-445.     Also  in:    Ann.   and  Mag.   Nat.  Hist.    Ser.  4, 
Vol.  10,  pp.  1-17.     (5  pi.) 

'78.     Monograph  of  the  free  and  semi  parasitic  Copepoda  of  the  British  Islands.     3 
Vols. 
Ray  Soc.  London . 

'80.    Copepoda.     Exploration  of  the  Faroe  Channel  by  Staff-Commander  Tizard 
R.  N.  and  John  Murray. 
Proc.  Roy.  Soc.  Edinb.     Vol.  2. 

/ 

J 
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'83.     Report  on  "the  Copepoda  obtained  by  H.  M.  S.  Challenger  during  the  years 
1873  76.     (55  pi.) 
Rep.  Scientif.  Results  Voyage  Challenger.     Zool.  Vol.  8,  No.  23.     142  pp. 

'86.     Notes  on  Entomostraca  collected  by  Mr.  A.  Haly  in  Ceylon.     (4  pi.) 
Journ    Linn.  Soc.  London.     Zool.  Vol.  19,  No.  114,  pp.  293-317. 

'88      Description  of  a  new  species  of  Cyclops. 
Sixth  Annual  Rep.  Fishery  Board  of  Scotland. 

'91.     Revision  of  British  species  of  Freshwater  Cyclopidse  and  Calanidte. 

Nat.  Hist.  Trans.  Northumb.  and  Durham  and  Newcastle.     Vol.  11,  pt.  1,  pp. 
68-120.     Also  separate .     London,  1891.     8°.     55  pp.     14  pi. 

Brady,  G.  S.,  and  David  Robertson. 

'73.     Contributions  to  the  study  of  Entomostraca.     Vlll.     On  Marine  Copepoda 
taken  in  the  West  of  Ireland. 
Ann.  and  Mag.  Nat.  Hist.     Ser.  4,  Vol.  12,  pp.  126-142. 

'76.     Report  on  Dredging  off  the  Coast  of  Durham  and  North  Yorkshire  in  1874. 
Rep.  45th  Meet.  Brit.  Assoc.  Advanc.  Sc.  in  1875,  pp.  185-199. 

Brandt.  J.  F. 

'5vJ.     Ueber  eine  Abhandlung  des  Herrn  Dr.  Seb.  Fischer,  betitelt:     Ergiinzungen, 
Bericbtiguugen  und  Fortsetzung  zur  Abhandlung  iiber  die  in  der  Umgegend 
von  St.  Petersburg  vorkommenden  Crustaceen  aus  der  Ordnuug  der  Branchio- 
poden  und  Entomostraken. 
Ball.  phys.  math,  de  I'Acad.  de  St.  Petersbg.     T.  8,  pp.  269-271. 

Brauer,  Friedrich. 

.'72.     Beitriige  zur  Kenntniss  der  Phyllopoden.     (1  pi.) 

Sitzuugsber.  d.  kais.  Akad.  d.  Wiss.  Wien.    Math.-naturwiss.  CI.     Bd.  65,  Abth. 
1,  pp.  279-291.     Also  separate.     Wien,  1872.     8°.     13  pp. 

'74.     Vorlaufige  Mittheilungen  iiber  die  Entwicklung  und  Lebensweise  des  Lepi- 
durus  productus  Bosc. 
Ibid      Bd.  69,  Abth.  1,  pp.  130-141. 

'77.     Beitrage  zur  Kenntniss  der  Phyllopoden.     (8  pi.) 

Ibid.     Bd.  75,  Abth.  1,  pp.  583-614.     Also  separate.     Wien,  1877.     8°. 

Braun,  M. 

'8i.     Physicalische  und  biologische  Untersuchungen  im  westlichen  Theile  des  fin- 
nischen  Meerbusens.     (1  Karte.) 
Arch.  f.  d.  Naturkde.  Liv.,  Ehst-u.  Kurlands.     Ser.  2,  Bd.  20,  Lief.  1.     Also  in 
Naturforsch.  Gesellsch.  Dorpat.     1884.     8°.     130  pp. 

Brebisson,  L.  Alphonse  de. 

'25.     Catalogue  methodique  des  Crustac^s  terrestres,  fluviatiles  et  marins,  recue- 
illes  dans  le  department  du  Calvados. 
Mem.  de  la  Soci^t^  LinntSene  da  Calvados.     1825.     Pp.  251-274. 

Buchholz,  R. 

'74.     Crustaceen     (15   pi.)     In:    Die   2.  deutsche   Nordpolarfahrt.     2    Bd.,  1874, 
pp.  262-399. 

Burgersdyk. 

'57.     Land  en  Zoetwater-Schaaldieren.     Herkolts  Bomostaffen  voor   eene  Fauna 
van  Neederland.     1. 
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(Biirgersdijk,  L.  A.  J.) 

'61.  Over  itihiudische  soorten  van  Eotoraostraca.  (Over  insekten  ait  de  omstreken 
van  Breda  en  zoet-vpater  Entomostraca.  Tijdschr.  v.  Enotomol.  Deel  IV. 
1861.     Pp.  20-22.) 

Cajander,  A.  H. 

'69.     Bidraji  till  Kannedomen  om  sydvestra  Finnlands  Krustaceer. 

^Totis.  Sallsk.  pro  Fauna  et  Flora  Fennic.  Forhandl.     Haft  10,  pp.  371-376. 

Cann,  E. 

'88.     I^es  Copepodes  lihres  raarins  du  Boulonnais. 

Bull.  Scient.  de  la  France  et  de  la  Belgique.     Ser.  3,  T.  1,  Nos.  1-.3,  pp.  78-106. 

Car.  Lazar. 

'84.     Eia  Beitr.ng  zur  Copepoden-Fauna  des  adriatischen  Meeres.     (1  pi.) 
Archiv.  f.  Naturgesch.     Jahrg.  50,  Bd.  1,  pp.  237-257. 

Caruccio,  A. 

'85.  Zoologia  in  Viaggia  di  circumnavigazione  della  R.  corvetta  "Caraciolo"  vegli 
Auni  1881-84.     Vol.  I. 

Chambers,  V.  T. 

'81.     Two  new  species  of  Entomostraca.     (2  pi.) 
Jonrn.  Cinii.  Soc.  Nat.  Hist.     Vol.  4,  pp.  47-50. 

Chyzer,  Corn. 

'57-  Budapest  vidt^k^n  eddig  talalt  hejanczokrol.  Magyarhoni  termeszetbardt. 
II.  Fiiz  Nyitra. 

'58.     Ueher  die  Crustaceeu  fauna  Ungarns. 

Verhandl.  der  k.  k.  zool.-bot.  Gesellsch.  in  Wien.     VIII,  pp.  505-518. 

Claus,  Carl. 

'57-     r)as  Genus  Cyclops  und  seine  einheimische  Arten.     (3  \)l.) 
Archiv.  f.  Naturgesch.     Jahrg.  23,  Bd.  1,  pp.  1-40. 

'57^-  .  Weitere  Mittheilungen  iiber  d.  eiuheimisohen  Cyclopiden.     (1  pi.) 
Ibid.     .Tahrg.  23,  Bd.   1,  pp.  205-210. 

'58-     Beitnigezur  Anat.  u.  Entw.  d.  Cyclopiden.     Weigmanns  Archiv. 

'58^.     Zur  Anatomie  und  Entwickelung.*geschichte  der  Copepoden.     (3  pi.) 
Arch.  f.  Naturgesch.     Jahrg.  24,  Bd.  1,  pp.  1-76. 

'58".     Ueberden  Ban  und  die  Entwickelung  einiger  parasitischer  Crustaceen.  (2  pi.) 
Cassel,  Fischer.     4°.     34  pp. 

'59-     Ueber  das  .^uge  der  Sapphirinen  und  Pontellen.     (Illustrations  ) 

Miillers  Archiv.     (Reichert  u.  Du  Bois-Reymond's  Archiv.  f.  Anat.  1859.     pp. 
269-274. ) 

'60.     Beitrage  zur  Kenntniss  der  Entomostraken.     1    Heft.     (4  pi.)     Marbourg. 
4°.     28  pp. 

'62.     Untersuchungen  iiber  die  Organisation  und  Verwandtshaft  der  Copepoden. 
(Ira  Auszuge  zusammengestellt.) 
Wiirzburg.  naturwiss.  Zeitschr.     Bd.  3,  pp.  51-103. 

'62'.     Ueber  die  morphologischen  Beziehungen  der  Copepoden  zu  den  verwaudten 
Crustaceengruppen  der  Malacostraken,    Phyllopoden,    Cirripedien  und  Ostra- 
coden. 
Ibid.     Bd.  3,  pp.  159167. 
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'62^.     Ueber  Evadne  mediterranea  n.  sp.  und  polyphemoides.     4  Kt.     (lUust.) 
Ibid.     Bd.  3,  pp.  238-246. 

'62^.     Ueber  deu  Bau  und  die  Entwicklung  von  Achtheres  percarum.     (2  pi.) 
Zeitschr.  f.  wiss.  Zool.     Bd.  11,  Heft  3,  pp.  287-308. 

'63.     Die  freilebenden  Copepoden  mit   besonderer  Beriicksichtigung   der   Fauna 
Deutschlands,  der  Nordsee  und  des  Mittelmeeres.     (37  pi.) 
Leipzig,  Engelmann.     4°.     X,  230  pp. 

'65.     Zur  naheren  Kenntniss  der  Jugendfornien  von  Cypris  ovum.     (2  pi.) 
Zeitschr.  f.  vriss.  Zool.     Bd.  14,  Heft  4,  pp.  391-398. 

'66.     Die  Copepoden-Fauna  von  Nizza.     Ein  Beitrag  zur  Charakteristik  der  For- 
men  und  deren  Abanderungen  ini  Sinne  Darwin's.     (5  pi.) 
(Suppl.  Heftl  der  Schrift.  d.  Ges.  z.  Beford.  d.  gesamml.  Naturwiss.  z.  Marburg. 
4°.     34  pp.) 

'67.     iJber  den  Entwicklungsmodus  der  Porcellana-Larven  im  Vergleiche  zu  den 
Larven  von  Pagurus. 
Sitzungsber.  d.  Gessell.  z.  Beford.  d.  gesammt.  Naturwiss.  Marburg.    Pp.  12-16. 

'68-     Beitriige   zar   Kenntniss   der   Ostracoden.     I.    Entwicklungsgeschichte   von 
Cypris.     (2  pi.) 
Schriften  d.  Gesell.  z.  Beford.  d.  gesammt.  Naturwiss.  zu  Marburg.     1872.     Bd. 
9,  pp.  151-166.     Also  separate:  Marburg,  Elwert  in  Comm.     1868.     8°.    J 6  pp. 

'69-     Die  Cypris-ahnliche  Larve  (Puppe)  der  Cirripedien  und  ihre  Verwandlung  in 
das  festsitzende  Thier.   Ein  Beitrag  zur  Morphologie  der  Rankenfiissler.   (2  pi.) 
Ibid.     Bd.  9.     Suppi.  5.     (4°.     17  pp.) 

'72-     Zur  Kenntniss  des  Ban's  und  der  Entwicklung  von  Apus  und  Branchipus. 
Nachrichten  d.  Kon.  Gesell.  Wiss.  Gottingen.     Pp.  209-225.     Also  in:  Zeitschr. 
ges.  Naturwiss.     Bd.  6. 

'73-     Zur  Kenntniss  des  Baues  und  der  Entwicklung  von  Branchipus  stagnalis  und 
Apus  cancriformis.     (8  pi.) 
Abhdlgn.  d.  k.  Gesell.  d.  Wiss.  Gottingen.     Bd.   18,  pp.  93-140.     Also  separate: 
Gottingen,  1873.     4°.     44  pp. 

'75-     Die  Schalendriise  der  Daphnien.     (1  pi.) 

Zeitschr.  f.  wiss.  Zool.     Bd.  25,  Heft  2,  pp.  165-173. 

'75^     Neue    Beitriige  zur  Kenntniss  parasitischer  Copepoden  nebst  Bemerkungen 
viber  das  System  derselben.     (3  pi.) 
Ibid.     Bd.  25,  Heft  4,   pp.  327-360.     Also  separate:  Leipzig,  1876.     6°.     34  pp. 

'76-     Zur  Kenntniss  der  Organisation  und  des  feinereu  Baues  der  Daphniden  und 
verwandter  Cladoceren.     (4  pi.) 
Ibid.     Bd.  27,  Heft  3,  pp.  362-402. 

'76^.     Untersuchungen  zur  Erforschung  der  Genealogischen  Grundlage  des  Crusta- 
ceen-Systems.     Ein  Beitrag  zur  Descendenzlehre.     (19  pi.  &  25  wd.  cts. ) 
Wien,  1876.     Imp.  4°.     VIII,  114  pp. 

'77-     Zur  Kenntniss  des  Baues  und  der  Organisation  der  Polyphemiden.     (7  pi.) 
Denkschr.  d.  k.  Akad.  d.  Wiss.  Wien.    Math.-Naturwiss.   CI.     Bd.  37,  Abth.  1, 
pp.  137-160.     Also  separate:  Wien,  1877.     4°.     24  pp. 
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'78-     Anlass  und  Entstehung  seiner  eigenen  Unteisuchungen  auf  dem  Daphniden- 
Gebiete. 
Sitzungsber.  der  k.  k.  zool.-botan.  Gesellsch.  in  Wien.     Bd.  28,  pp.  6-16. 

'81.     Ueber  die  Gattungen  Temora  und  Temorella  ([n.  g.]  nebst  den  zagehorigen 
Aiten).     (2  pi.) 

Sitzber.   d.  k.  k.  Akad.  d.  Wiss.  Wien.     Bd.  83,  Abth.  1,  pp.  482-493.    Also  sep- 
arate. 

'81^.     Neue  Beitrage  zur  Kenntniss  der  Copepoden  unter  besonderer  Beiiicksicht- 
igung  der  Triester  Fauna.     (3  pi.) 
Aibeiten  a.  d.  Zool.  Inst.  d.  Univ.  Wien.     T.  3,  Heft  3,  pp.  313-333. 

Costa,  Achille. 

'82-     Kajiports  preliminare  e  sommario  sulle  ricerche  zoologiche  fatte  in  Sardegna 
durante  la  primavera  del  1832. 
Rendic.  Accad.  Sc.  fis.  e  mat.  Napoli.     Vol.  21,  pp.  189-201. 

'83-     Notizie  ed  osservationi  suUa  Geo-Fauna  Sarda  (Memoria  prima.  Risultamento 

di  Recercbe  fatte  in  Sardegna  in  Settembre  1881.     Napoli,  1882.     4°.     pp.  42). 

Atti  aticad.   Napoli.     Vol.  1.     (Atti   R.  Accad.  Sc.  lis.  e  mat.  Napoli.     Vol.  9, 

No.  11.     Pp.  41.) 

Cragin,  F.  W. 

'83-     A  contribution  to  the  history  ofthe  fresh-water  copepoda.     (4  pi.) 
Trans.  Kansas  Acad.  Sc.     Vol.  8,  pp.  66-81. 

Czerniavski,  V. 

'68.     Materialia  ad  zoographiam  ponticam  comparatam. 

Daday,  J.  (Eug-.  von) 

'82.     Adatok  Kolozsvar  6s  korny^ke  Crustacea-fauna-janak  ismeretehez. 
Orvos-term^szettud.     Ertesito.  IV.  k. 

'83.     Adatok  a  Szent-Anna  6s  Mohosto  fauna-janak  ismeretehez. 
Orvos-term^szettud.     Ertesito.  V.  k. 

'83^.     Adatok  a  Retyezat  tavai  Crustacea-faundjanak  ismeretehez. 
Term^^zetrajzi  fiizetek  VII.  k. 

'84.     Adatok  a  devui  vizek  fauuajauak  ismeretehez. 
Orvostermeszettud.     Ertesito.  VI.  k. 

'84^.     Catalogus  Crustaceorum  faunae  Transylvaniaj  (,  e  collectione  musei  Transyl- 
vanici  collegit  et  determinavit). 
Orvostermeszuttud.     Ertesito    6.  Kot.  Kolzsvar.     (Ber.  Siebenbiirg.    Mus.  Ver. 
Klausenburg.     1884.     27  pp.) 

'85.     Uj  allatfojok  Budapest  edesvizi  faunajabol. 
Termezetrajzi  liizetek.  9.  Kot.     Budapest. 

'85\     Adatok  a  Balaton  to  faunajanak  ismeretehez. 
M.  tud.  Akad.  Term.  tud.     Ertesito.     Budapest. 

'85^.     Beitrage  zur  Kenntniss  der  Plattensee  Fauna. 
Math.  Naturw.  Ber.  aus  Ungarn.     III.     Budapest. 

'85'^.     Jelentesoz  1884  ev  nyaran  Magyarorszag  Kuldnbozo  videkein  vegzett  crusta- 
ceologiai  kutatasok  eredmenyerol. 
M.  tud.  Akad.  Math. -term.  tud.  Kozlemenyek.     20  Kot.  3. 
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'85*.     Adatok  Magyar-es  Erdelyorszag   nehany  edesvizu  medenczejenek  nyilttu 
kri  faunajaboz. 
Orvo6-term  tud  Ertesito. 

'85^.     Monographia   EQCopepodoram    liberorum  in   Hungaria  hucusque   reperto- 
rum. 
A.  M.  tud.  Akademia  altal  a  Vitez-alapbol. 

'88.     Crustacea  Cladocera  faunae  hungaricte.     E.  commissione  regire  societatis  hun- 
garicse  scientiorum  naturalium  elaboravit.     Cum  4  Tab. 
Budapest,  1888.     4°.     VIII,  1^8  pp.     (Hungarian  with  Latin  descriptions.) 

'91.     A  magyarorszogi  Diaptomus-fajok  ^tn6zete. 
Termesz.  Fiizet.     Vol.  13,  Heft  4,  pp.  114-143. 
Also:  Ubersicht  der  Diaptomus-Arten  Ungarns.     (3  pi.) 
Ibid.      Revue,  pp.'177-180. 

Dahl,  Friedr. 

'91.     Untersuchungen  iiber  die  Tierwelt  der  Unterelbe. 
6  Ber.  Comm.  Unt.  D.  Meere  Kiel.     Jahrg.  17-21,  pp.  152-185. 

Dana,  James  D. 

'48.     Conspectus  Crustaceorutn,    quae   in   orbis   terrorum   circumnavigatione,    C. 
Wilkes  e  classe  Reipublicse  Foederatse  duce,  coUectorum.     1847-48. 
Proceed.  Am.  Acad.  Arts  and  Sciences.     Vol.  1,  pp.  149155. 

'52.     Id.     Ibid.     Vol.  2,  pp.  9-61,  201-220. 

'52-'55.     Crustacea,  In  —  United  States  Exploring  Expedition,  during  the  years 
1838-42,  under  the  Command  of  Charles  Wilkes,  U.  S.  N. 
Vol.  13,  2  prts.  18ji,  '53.     4°.     1630  pp.     Atlas  with  1)6  plates,  large  folio,  1855. 

'54-'55.    On  the  Geographical  Distribution  of  Crustacea. 

Am.  Journ.  Sc.  and  Arts.     Ser.  2,   Vol.  18,  pp.  314-326;  Vol.    19,  pp.  6-15;  Vol. 
20,  pp.  163-178  and  349-361.     Also  separate:   New  Haven,  1854.     8°. 
'56.     A  Review  of  the  Classification  of  the  Crustacea  (with  reference  to  certain 
principles  of  classification). 
Ibid.     Ser.  2,  Vol.22,  pp.  14-29.     Also  separate:  New  Haven,  1856.     8°. 

Desmarest,  Ans.  Gaetan. 

'25.  Considerations  generales  sur  la  classe  des  Crustac^s,  et  Descripiion  des 
especes  de  ces  animaux,  qui  vivent  dans  la  mer  sur  les  cotes,  ou  dans  les  eaux 
douces  de  la  France.  Avec  5  tableaux  et  56  pi.  gav^es,  fig.  noires  (de  140 
genera).     8°.     Paris,  Levrault.     Also:  'Avec  les  fig.  noires  et  color. 

Dohrn,  Anton. 

'69.     Untersuchungen  iiber  Bau  und  Entwickelung  der  Arthropoden.  3.  Die  Scha- 
lendriise  und  die  embryonale  Entwickelung  der  Daphnideu.     (1  pi.) 
Jen.  Zeitschr.  d.  Naturwiss.     Bd.  5,  Heft  2,  pp.  277-292. 

Du  Plessis-Gourret,  G. 

'85.     Essai  sur  la  faune  profonde  des  lacs  de  la  Suisse. 

(Mem.  cor.  par  la  Soc.  Helvet.  d.  Sc.  Nat.)  (63  pp.)  Neue  Denkschr.  d.  allg. 
Schweiz.  Gesellsch.  f.  d.  ges.  Naturwiss.  Bd.  29,  Abth.  2.  Also  separate: 
Bale,  1885.     4°. 

Elymann. 

'87.     Beitrag  zur  Systematik  der  europaischen  Daphniden. 

Ber.  Naturforsch.  Gesellsch.  Freiburg  in  Breisgau.     Bd.  2,  pp.  67-148. 
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Euren,  A. 

'62.     Om  markliga  Crustaceer  af  ordningen  cladocera,  fanna  i  Dalarne. 
Ofvers.  K.  Vetensk.  Akad.  Forhaudl.     18  Arg.  1861.     Pp.  115-118. 

Ferussac,  Daudebart  de. 

'06.     M^raoire  sur  deux  nouvelles  especes  d'Entomostrac^s  et  d'Hydrachnds. 
Paris,  Ann.  Mus.  Hist.  Nat.     VII,  pp.  212-218. 

Fischer,  Seb. 

'49.     Abhandlungen   iiber   eine   neue   Daphnienart,  Daphnia  aurita  nnd  iiber  die 
Ddphuia  laticornis  Juriue  mit  Zeichnungen  nach  der  Natur  begleitet.     (2   pi.) 
Bull.  Soc.  Imp.  Nat.  Moscou.     T.  22,  pt.  2,  pp.  39-51. 

'51.     Bemerkungen  iiber  einige  weniger  genau  gekannte  Daphnienarten.     (1  pi.) 
Ibid.     T.  24,  pt.  2,  pp.  96-108. 

'51'.  Branchiopoden  und  Entomostraceeu.  In  A.  Th.  v.  Middendorffs  Reise  in  den 
aussersten  Norden  und  Osten  Sibiriens  wiibrend  der  Jahre  1643  und  1844.  .  .  . 
(etc.)  Bd.  2,  Thl.  1.  Wirbellose  Thiers:  Annulaten.  Echinodermen.  In- 
secten.    Krebse.    Mollusken.    Parasiten.    (By  various  authors.)    32  pi.,  516  pp. 

'5P.     Beitrrige  zur  Kenntniss  der  in  der  Umgegend  von  St.  Petersburg  sich  finden- 
den  Cyclopiden.     (2  pi.) 
Bull.  Soc.  Imp.  Nat.  Moscou.     T.  24,  pt.  2,  pp.  409-438.     (See  '53.) 

'52.     Ueber  die  in  der  Umgebung  von  St.  Petersburg  vorkoramenden  Crustaceen 
aus  der  Ordnung  der  Brauchiopoden  und  Eiitomostraceen.     (10  pi.) 
Mem.  pres.  savants  Acad.  St.  Petersbg.     T.  6,  1851,  pp.  159-198. 

'53.     (Title  and  reference  as  in  '512.     T.  26,  1853,  pt.  1,  pp.  74-100.)    (2  pi.) 

'54.     Erganzungen,  Berichtigangea  und  Fortsetzung  zu  der  Abhandlung  ueber  die 
in  der  Umgebung  von  St.  Petersburg  vorkommenden  Crustaceen.     (3  pi.) 
Mem.   pres.  savants  Acad.  St.    Petersbg.     T.    7,   pp.   1-14.     Also  separate:  St. 
Petersburg,  1850.     4°.     14  pp. 

'54'.     Abhandlung  iiber  das  Genus  Cypris  und  dessen  in  der  Umgebung  von  St. 
Petersburg  und  Reval  vorkommende  Arten.     (11  pi.) 
Ibid.     T.    7,    pp.    127-167.     Also   separate:  St.    Petersburg,   1851.     4°.     39  pp. 
(11  Pl-) 

'54^.     Abhandlungen  iiber  einige  neue  oder  nicht  genau  gekannte  Arten  von  Daph- 
ciden  und  Lynceiden  als  Beitrag  zur  Fauna  Russlands.     (1  pl.) 
Bull.  Soc.  Imp.  Nat.  Moscou.     T.  27,  pt.  1,  pp.  423-434. 

'60.     Beitriige  zur  Kenntniss  der  Entomostraceen.     (3  pl.) 

Abhandlgn.  d.  k.  bayer.  Akad.  d.  Wiss.     II.  CI.   Bd.   8,  Abth.   3,  pp.  647-682. 
Also  separate:  Miinchen,  1860.     4°.     38  pp. 

Forbes,  S.A. 

'76.     List  of  Illinois  Crustacea. 

Bull.  111.  Mus.  Nat.  Hist.     No.  1,  pp.  3-25. 

'82.     On  some  Entomostraca  of  Lake  Michigan  and  adjacent  waters.     (2  pl.) 
Amer.  Naturalist.     Vol.  16,  July,  pp.  537-542;  Aug.,  pp.  640-649. 

'91.     On  some  Lake  Superior  Entomostraca.     (4  pl.) 

Rep.  U.  S.  Com.  Fish  and  Fisheries  for  1887.     Pp.  701-718. 
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'93.     A  preliminary  report  on  the  aquatic  invertebrate  fauna  of  the  Yellowstone 
National  Park,  Wyoming,  and  of  the  I'lathead  Region  of  Montana. 
Bull.  U.  S.  Fish  Commission  for  1891. 

Forel,  F.  A. 

'74.     Faune  profonde  du  lac  Leman. 
Verhandl.  d.  Schweiz.    naturf.    Gesellsch.     56.  Vers.     Schaffhausen.  1873.     Pp. 
136-153. 

75.     Id.     (Deuxieme    Discours.)     Ibid.     57.     Vers.    Chun.     1874.     pp.   129-142. 
Extr.  par  P.  Fischer  in:  Journ.  d.  Zool.     T.  3,  1874,  pp.  352-354. 

'76.     Notice  sur  I'histoire  naturelle  du  lac  L6man. 

'78.     Faunistische  Studien  in  den  Siisawasser-Seen  der  Schweiz. 
Zeitsch.  f.  wiss.  Zool.     Bd.  30,  Suppl.  Heft  2,  pp.  383-391. 

'80.     Les  faunes  lacustres  de  la  region  subalpine. 

Assoc,  franc,  pour  1'  avancem.  d.  sc.  C.  R.  de  la  8.  Sess.  1879.     Pp.  744-748. 

'82.     Die  pelagische  Fauna  der  Siisswasserseen. 
Biol.  Centralblatt.     Bd.  2,  No.  10,  pp.  299-305. 

'85.     La  faune  profonde  de  lads  Suisses. 

Neue  Denkschr.  d.  allg.  Schweiz.  Gessllsch.  f.  d.  ges.  Naturwiss.     Bd.  29,  Abh. 
2.     234  pp.     Also  separate:  Bale,  1885.     4°. 

Forest,  H.  E. 

'79.     Ou  the  Anatomy  of  Leptodora  hyalina.     (2  pi.) 
Journ.  Roy.  Microsc.  Soc.     Vol.  2,  pp.  825  834. 

Fric,  Anton. 

'67.  Kory.-i  zeme  ceske  Ziva  Casopis  prirodnicky.  XIV.  (N.  F.  II.)  Pp.  1;  102; 
171;  241. 

'72.     Ueber  d.  Fauna  d.  Bohmerwaldseen. 

Sitzber.  d.  bohm.  Gesellsch.  d.  Wiss.     Jahrg.  1871,  Juli-Dec.     Pp.  3-12. 

'72 ^     Die  Krustenthiere  Boehmens.     (100  text-figures.) 

Archiv.   f.   d.   naturwiss.   Landesdurchforsch.   v.  Boehmen.     Bd.  2,  Abth.  4,  pp. 
201-271. 

'73.     Ueber  die  Crustaceenfauna  der  Witlingauer  Teiche  und  iiber  weitere  Unter- 
such.  d.  Bohmerwaldseen. 
Sitzungsber.  d.  k.  b5hm.  Gesellsch.  d.  Wiss.  Prag.     Jahrg.  1873,  pp.  33-47. 

'73\     Zvirena  jezsr  Sumavskych.     Vesmir.  II.     p.  247. 
'74.     O  zvirene  rybniku  trebouskych.      Vesmir.  III. 

Frits  ch,  Anton. 

'66.     Ueber  das  Vorkommen  von  Apus  und  Branchipus  in  Bohmeu. 
Verhandl.  d.   Kais.-Konigl.  zoolog.-botan.  Gesell.  in  Wien.     XVI,  pp.  557-5   2 

Geer,  Charles  de. 

1778.  Memoires  pour  servir  a  1'  Histoire  des  Insectes.  7  vols.  Stockholm,  1752- 
78.     (Crustacea  in  Vol.  VII,  pp.  950,  pi.  49  ) 

1783.  Above  under  title:  Abhandlnngen  zar  Geschichte  der  Insekten,  aus  dem 
Franz,  iibersetzt  mit  Anmerkungen.  Herausgegeben  von  Joh.  Aug.  Ephr. 
Goeze.     Niirnberg,  1778-1783.     (Vol.  VII,  1783.) 
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Gegeabaur,  C. 

'58-     Mittheilungen  iiber  die  Organisation  von  Phyllosoma  nnd  Sapphirina.   (2  pi.) 
Muller's  Archiv.  f.  Anat.  u.  Physiol.     1858,  pp.  43-81. 

Gerstacker,  A. 

'79.     Die  Klassen  und  Ordnungen  der  Arthropoden  wissenschaftlich  dargestellt  in 
Wort  und  Bild. 
Bronn's  Klassen  u.  Ord.  d.  Thier-Reichs.     Fiiafter  Band.    Gliederfiissler  (Arthro- 
poda).     1866-1879.     [Copepoda,  pp.'590-806,  pi.  VII-XV.] 

Giesbrecht,  W. 

'81.     Vorliiufige  Mittheilung  aus  einer  Arbeit  iiber  die  freilebenden  Copepoden  des 
Kieler  Hafens. 
Zool.  Anz.  Jabrg.  4,  No.  83  (May  16),  pp.  254-258. 

'81'.     Die  freilebenden  Copepoden  der  Kieler  Fohrde.     (12  pi.) 

4  Ber.  d.  Comm.  z.  wiss.  Unlers.  d.  deutsch.  Meere  in  Kiel.     Abth.  I,  pp.  85-168. 

Gissler,  Charles  F. 
'72.     Contributions  to  tbe  Fauna  of  the  New  York  Croton  Water.     Microscopical 
Observations  during  the  years  1870-71.     New  York. 

'81-     Variations  in  a  Copepod  Crustacean.     (14  text-figures. ) 
American  Naturalist.     Vol.  15,  Sept.,  pp.  689-698. 

Goodsir,  H.  D. 
'45.    Oa  several  new  species  of  Crustaceans  allied  to  Saphirina.     (1  pi.) 
Ann.  and  Mag.  Nat.  Hist.     Vol.  16,  pp.  325-327. 

Grobben,  Carl. 

'79.     Die  Entwickelungsgeschichte  der  Moina  rectirostris.      Zugleich  ein  Beitrag 
zur  Kenntniss  der  Anatomic  der  Phyllopoden.     (7  pi.) 
Arbeiten  a.  d.  zoolog.  Inst.  d.  Universitiit  Wien.     T.  2,  Heft  2,  pp.  203-268.    Also 
separate:  Wien,  1879. 

'81.     Die  Entwicklungsgeschichte  von  Cetochilus  septentrionalis  Goodsir.     (4  pi. 
and  2  text-figures.) 
Arbeiten  a.  d.  zoolog.  Inst.  d.  Universitiit  Wien.     T.  3,  Heft  3,  pp.  243-282.     Also 
separate:  Wien,  1881. 

Grube,  A.  E. 
'53      Bemerkungen  iiber  die  Phyllopoden,  nebst  einer  Uebersicht  ihrer  Gattungen 
nnd  Arten.     (4  pi.) 
Arch.  f.  Naturgesch.     Jahrg.  19,  Bd.  1,  pp.  71-172.    Also  separate:     Berlin,  1853. 
8°.     108  pp. 

Gruber,  A. 

'78.     Ueber  Zwei  Siisswasser-Calaniden.     (2  pi.) 
Promotionsschrift,  Leipzig.     34  pp. 

Gruber,  Aug.,  und  Aug.  Weisman. 
'80.     Uiber  einige  nene  oder  unvoUkommen  gekannte  Daphniden.     (2  pi.) 
Ber.  lib.  d.  Verb.  d.  naturf  Gesellsch.  Freiburg  i.  B.     Bd.  7,  pp.  50-116. 

Gruithuisen,  Frz.  v.  Paula. 
'28.     Ueber  die  Daphnia  sima  und  ihren  Blut-Kreislauf     (1  pi.) 
Nova  Acta  Acad.  Leop.  Carol.  Nat.  Cur.  Tom.  14,  pt.  1,  pp.  397-406. 
2 
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Guerne,  Jules  de. 

'86.     Description  du  Centropages  Grimaldii,  Cop^pode  nouveau  du  golfe  de  Fin- 
lande. 
Bull.  Soc.  Zool.  France.     T.  11,  No.  1-3,  pp.  276-285. 

Guerne,  Jules  de,  et  J.  Richard. 

'88.     Sur  la  distribution  g^ographique  du  genre  Diaptomus. 

Compt.  Rend.  Acad.  So.   Paris.     T.    107,  No.   1,  pp.  47-50.     Translated  in  Ann. 
and  Mag.  Nat.  Hist.     Ser.  6,  Vol.  2,  pp.  177-179. 

'88^.     Diagnoses  de  deux  Diaptomus  nouveaux  d'Alg^rie. 

Bull.  Soc.  Zool.  France.     T.   13,  No.  6,  pp.  160  162. 
'89.     Note  sur  les  Entomostrac^s  d'eau  douce  recueillis  par  M.  Charles  Rabot  dans 
la  province  de  Nordland,  Norvege  septentrionale. 

Ibid.     T.  14,  No.  1,  pp.  27-31. 

'89^.     Revision  des  Calanides  d'eau  douce.     (5  pi.) 

Mem.  de  la  Soc.  Zool.  de  France.     T.  2,  pt.  1,  pp.  53-181.  • 

'89^.    Sur  la  faune  des  eaux  douces  du  Greenland. 

Bull.   Soc.   Entom.   Fr.   (Compt.    Rend.  Ac.   Sc.  Paris.     T.   108,  No.  12,  pp.  630- 
632.) 

'91.     Sur  quelques  entomostrac^s  d'eau  douce  de  Madagascar. 
Bull.  Soc.  Zool.  France.     T.  16,  No.  8,  pp.  223-224. 

'92.     Sur  la  faune  des  eaux   douces  d'Islande.     (Voyage   de   M.    Charles  Rabot 
en  Islaude  ) 
Bull.  Soc.  Entom.  Fr.  8  fevrier,  1892.     (Bull.  Soc.  Zool.  France.     T.  17,  No.  3, 
pp.  75-80.)     Also:    Compt.  Rend.  Acad.  Sc.  Paris.     T.  114,  No.  6,  pp.  310-313. 

Gunner. 
1765.     Skrifter  som  udi  det  Kjobenharnske  Selskab.    (Acta  Harniae.) 

Haeckle,  Ernst. 

'63.     Beitrage  zur  Kenntniss  der  Corycaeiden.     (3  pi.) 
Jen.  Zeitschr.  f.  Naturwiss.     Bd.  1,  1864,  pp.  61-112. 

Haldeman,  S.  S. 

'43.     Daphnia  abrupta  and  Cypris  scabra  n.  sp. 
Proc.  Acad.  Nat.  Sc.  Philad.     Vol.  1,  p.  184. 

'43^.     Daphnia  reticulata  n.  sp. 
Ibid.     Vol.  1,  p.  196. 

Haller,  G. 
'79.     Vorliiufige  Diagnosen  einiger  Peltidien  aus  Messina. 
Zool.  Anzeiger.     Jahrg.  2,  No.  25  (7.  April),  pp.  178-180. 

'80.     Beschreibung  einiger  neuer  Peltidien.     (2  pi.) 
Archiv.  f.  Naturgesch.     Jahrg.  46,  Bd.  1,  pp.  55-71. 
Hartog,  M.  M. 

'84-     The  Morphology  of  Cyclops  and  the  relations  of  the  Copepoda. 

Trans.  Linn.  Soc.  Lond.     (2.)     Z>ol.  V.     [Abstract  in:    Zool.  Anzeiger.     Jahrg.' 
8,  No.  195  (18.  Mai,  1835),  pp.  301-302.] 

Heller,  Camil. 

'70.     Untersuchungen  iiber  die  Crustaceen  Tirols. 
Nat.  Med.  Berichte.  Innsbruck.     I,  pp.  67-96. 
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Hellich,  B. 

'74.     Ueber  die  Cladocerenfauna  Bohmens.  Sitzungsber.  d.  k.  k.  bohm. 
Gesellsch.  der  Wiss.  Prag.     Jahrg.  1874,  pp.  205-220. 

'77-     Die  Cladoceren  Bohmens.     (Wood  cuts.) 

Arch.  f.  d.  naturw.   Landesdarchforschung  v.  Bohmen.     Bd.  2,  Abth.  4,  Heft  2, 
p.  131.     Also  separate:     Prag,  1877.     8°.     Pp.  IV,  131. 

Herrick,  C.  L. 

'79-     Microscopic  Entomostraea      .(21  pi.) 

The  Geol.  and  Nat.  Hist.  Survey  of  Minnesota.     The  Seventh  Annual  Report,  for 
the  year  1878.     (Appendix  B.)     Pp.  81-123. 

'82.     Papers  on   the  Crustacea  of  the  Fresh  Waters  of  Minnesota.     (11  pi.,  7  wd. 
cts.)     (I.     CyclopidsB  of  Minnesota,  with  notes  on  other  Copepoda.     II.   Notes 
on  some  Minnesota  Cladocera.     III.     On  Notodromas  and  Cambarus.) 
Ibid.     The  Tenth  Annual  Report,  for  the  year  1881.     Pp.  219-254. 

'83.     Heterogenetic  development  in  Diaptomua.     (3  pi,) 
Amer.  Naturalist.     Vol.  17,  April,  pp.  381-389  (2  pi.);  May,  pp.  499-505.     (1  pi.) 

'84.     A  final  report  on  the  Crustacea  of  Minnesota  included  in  the  orders  Cladocera 
and  Copepoda. 
The  Geol.  and  Nat.  Hist.  Survey  of  Minnesota.     The  Twelfth  Annual  Report,  for 
the  year  1883.     V.     Crustacea.     192  pp.     (30  pi.) 

'87-     Contribution  to  the  fauna  of  the  Gulf  of  Mexico  and  the  South.     (List  o^ 
Fresh-water  and  Marine  Crustacea  of  Alabama,  with  descriptions  of  the  New 
Species  and  Synoptical  Keys  for  Identification.)     (7  pi.) 
Mem.  Denison  Sclent.  Assoc.     Vol.  1,  No.  1.     52  pp. 

Hesse,  Eugene- 

'64.     Observation  sur  des  Crustac^s  rares  ou  nouveaux  des  cotes  de  France  Troi- 
sieme  article.     (Crustacdsparasites  dans  1'  interior  des  Ascidies.     2  pi.) 
Ann.  d.  Scienc.  Nat.-Zool.     Ser.  5,  T.  1,  pp.  333-358. 

'68-     M^moire  sur  les  Pranizes  et   les  Ancles  et  sur  les  Moyens  curieux  a  1'  Aide 

desquels  certains  Crustac^s  Parasites  assurent  la  Conservation  de  leur  Esp^ce. 

M^m.  pr6s.   par   divers  Savants  a  1'  Inst.  Imp6r.  de  France.     XVIII.     (M6m. 

Savants  Etrang.  Paris.     XVIII,  pp.  231-302.     Also:  Ann.  and  Mag.  Nat.  Hist. 

Vol.  14,  1864,  pp.  405-517.) 

'79.  Description  des  Crustac^s  rares  ou  nouveaux  des  Cotes  de  France  d^crits  et 
peints  sur  des  Individus  vivants.  29**  Art.  Description  de  dix  nouveaux  Crua- 
tac^s,  dont  sept  appartiennent  du  Genre  Cycnus  de  Kroyer  et  trois  au  Genre 
Kroyeria  de  Van  Beneden,  tons  dt^crits  et  dessiu^s  sur  des  Individus  vivants. 
(Avec  2  pi.) 
Ann.  Sc.  Nat.  Zool.     Ser.  6,  T.  8,  No.  4,  Art.  11.     34  pp. 

Heyden,  C-  v 

'62.     Meyers  PaljBontographica.     X. 

Hoek,  p.  P.  C 

'76-     De  Vrijlevende  Zoetwater-Copepoden  der  Nederlandsche  Fauna.     (5  pi.) 
Tijdschr.  d.  Nederland.  Dierkund.     Vereenig.  III.     Deel,  1878.     36  pp. 
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'77-     Zur  Eatwickeluagsgeschichte  der  Entomostraken.     II.   Zur  Embryologie  der 
freilebenden  Copepoden.     (2  pi.) 
Niederlaad.  Archiv.  f.  Zool.     Bd.  4,  Heft  1,  pp.  55-74. 

Hogan,  Rev.  A.  R. 

'62.     Oq  DaphDia  Scbsefferi. 

Rep.  31st  Meet.  Brit.  Assoc.  Ad  vane.  Sc.  in  1861.     Notes  and  Abstracts,  p.  146. 

HudendorfF,  A. 

'76.     Beitrag  zur  Kenntaiss  der  Siisswasser-Cladoceren  Russlands.     (1  pi.) 
Ball.  Soc   Imp^r.  des  Nat.  de  Moscou.     T.  50,  pp.  26-61. 

Imhof,  Othmar  Emil. 

'83-     Die  pelagische  Fauna  und  die  Tiefseefauna  der  zwei  Savoyerseen.     Lac  du 
Bourget  und  Lac  d'Annecy. 
Zool.  Anzeiger.     Jahrg.  6,  No.  155  (10  Dec),  pp.  655  657. 

'84.     Weitere  Mittheilung  iiber  die  pelagische  Fauna  der  Siisswasserbecken. 
Ibid.     Jahrg.  7,  No.  169  (9  Juni),  pp.  321-327. 

'84^.     Resultate  meiner  Studien  iiber  die  pelagische  Fauna  kleiuerer  und  grosserer 
Siisswasserbecken  der  Schweiz.     (1  pi.) 
Zeitschr.   f.  wiss.   Zool.     Bd.   40,    Heft  1,   pp.    154-178.     Also  separate:     Inaug. 
Diss.  Ziirich. 

'85-     Faunistische  Studien  in  achtzehn   kleineren  und  grosseren  osterreichischen 
Siisswasserbecken. 
Sitzber.  d.  k.  Akad.  d.  Wiss.  in  Wien.   Math.  nat.   cl.     Bd.  91,  Abth.  1,  pp.  203- 
226. 

'85^.     Ueber  die   "blassen  Kolben"   an  den  vorderen  Autennen  der  Siisswasser- 
Calaniden. 
Zool.  Auzeig.     Jahrg.  8,  No.  197  (15.  Juni),  pp.  353-356. 

'85^.     Pelagische  Tbiere  aus  Siisswasserbecken  in  Elsass-Lothringen. 
Ibid.     No.  211  (14.  Dec),  pp.  720-723. 

» 

'88.     Ueber  das  Calanidengenus  Heterocope. 

Zool.  Anzeiger.     Jahrg.  11,  No.  286  (20.  Aug.),  pp.  447-451. 

Joblot,  Louis. 
1754-55-     Observations  d'histoire  naturelle,  faites  avec  le  microscope,  sur  un  grand 
nombre  d'insectes,  et  sur  les  animalcules  qui  se  trouveut  dans  les  liquers  pr6- 
pardes,  etc.     .      .     Avec  un  grand  nombre  de  figures.     2  Tom.  a  2  pts.  (Avec. 
14,  15,  et  24  pi.)     4°.     Paris,  1754-55. 

Joly.  N. 

'40.     Histoire  d'un  petit  Crustac^  (Artemia  salina  Leach),  auquel  on  a  faussement 
attnbud  la  Coloration  en  Rouge  des  Marais  salants  M^diterran^ens,  suivie  de 
Recherches  sur  la  Cause  r^elle  de  cette  Coloration.     (3  pi.) 
Ann.  Sci.  Nat.— Zool.     13,  pp.  225-290.     (Montpelier,  1840.     4°.     72  pp.) 

'83.     Etudes  compldmentaires  sur  I'origiue  et  le  mode  de  formation  de  la  glairine 
ou  bar^gine  dans  les  eaux  thermales  sulfurenses  des  Pyr^n^es. 
Memoires  de  I'Acad^mie  des  Sc,  etc.,  de  Toulouse. 
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Joseph,  G. 

'82.     Systematisches  Verzeichnis  der  in  den  Tropfstein-Grotten  von   Krain   ein- 
heimisher  Arthropoden  (nebst  Diagnosen  der  vom  Verfasser  entdekten  und 
bisher  noch  nicht  beschriebenen  Arten. ) 
Berlin  Entoniolog.  Zeitschr.     Bd.  26,  Heft  I,  pp.  1-50. 

Jurinac,  A.  E. 

'87-     Prilog  fauni  zapodne  Slavonije.  Glasnik  hrvatskoga  naravoslovoga  drzutra.   II. 

Jurine,  Louis. 

'01-     Sar  le  Monocle  puce  (Daphnia  pulex). 

Bull,  des  Sc.  par  la  Soc.  philom.  de  Paris.     Tom.  3,  An.  9,  pp.  33-34. 

'20-     Hi^toire  des  Monocles  qui  se  trouvent  aux  environs  de  Geneve.     Avec  22  pi. 
color.     4°.     Geneve. 

[King,  (Capt)  Philip  Parker. 
'54-'59.     The  references  available  assign  the  title  given  by  Herrick^under  R.  L.  King 
to  P.  P.  King.] 

King,  R.  L. 

'52-54.     On  some  species  of  Daphnidse  found  in  New  South  Wales. 
Roy.  Soc.  Papers  Van  Diemen's  Land.     II,  1852-54,  pp.  243-253. 

'55.     On  Australian  Entomostracans. 

Papers  and  Proceedings  of  the  Roy.  Soc.  of  Van  Diemen's  Land.  III.  (II,  1852- 
54,  pp.  253-262;  III,  1855-59,  pp.  56-75.     Title  and  references  VFere  found  only 

under  "Capt.  Philip  Parker  King.") 

« 

Klunzinger. 

'64-     Einiges  zur  Anatomie  der  Daphnien,  nebst  kurzen  Bemerkungen   iiber  die 
Siisswasserfauna  der  Umgegend  Cairo's.     (1  pi.) 
Zeitschr.  f.  wiss.  Zool.     Bd.  14,  Heft  2,  pp.  165-173. 

Koch,  C.  L. 
'35-'41-     Deutschlands  Crustaceen,    Myriapoden    und    Arachniden.     Ein   Beitrag 
zur  deutschen   Fauna.    Heransgeg.  von  Herrich-Schaffer.     Regensburg.    (Nu. 
merous  plates  and  text  figures.) 

Koelbel,  C 

'85.     Carcinologisches.     (3  pi.) 

Sitzber.  d.  k.  k.  Akad.  Wiss.  Wien.     Bd.  90,  Abth.  1,  pp.  312-323.  Also  separate. 

Kortchaguine,  A.  N. 

'73-     i^ber  Diaptomus  amblyodon.     (See  Marenzeller. ) 
Verhandl.  Zool.  bot.  Geselisch.  Wien.     Vol.  23. 

'87.     Faune  des  environs  de  Moscou.     I.     Crustac^s. 
Bull,  de  la  Soc.  des  Amis  des  sc.  nat.  de  Moscou.     52. 

Kroyer,  Henr. 

'45-'49-     Karcinologiske  Bidrag. 

Nat.  Tidskr.  Ny  Raekke  2  det  Binds  5.  Haefte.  f4  pi.)  (Kroyer  naturhist. 
Tidskr.  N.  R.  Bd.  1,  1845,  pp.  283-345  and  453-638;  Bd.  2,  1849,  pp.  1-211, 
366-446,  527-609.) 
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Kurz,  WUh. 

'74-     Dodekas  neuer  Cladoceren  nebst  einer  kurzen  Ueberaicht  der  Cladoceren- 
fauna  Bohmens.     (3  pi.) 
Sitzungsber.  d.  k.  k.  Akad.  d.   Wissenschaft.  in  Wien.     Math.-naturw.    Classe. 
Bd.  68.     (Ibid.     Bd.  70,  Abth.  1,  1875,  pp.  7-88.     Also  separate:  Wien,  1876. 
8°.     82  pp. 

'75.     Ueber  androgyne  Missbildung  bei  Cladoceren.     (1  pi.) 

Ibid.     Bd.  69,  Abth.  1,  1874,  pp.  40-46.     Also  separate:  Wien,  1875.     8°.     7  pp. 

'78-     Ueber  limicole  Cladoceren.     (1  pi.) 
Zeitschr.  f.  wiss.  Zool.     Bd.  30,  Suppl.  Heft  2,  pp.  392-410. 

Lamarck,  J.  B'  P.  Ant  de  Monnet. 

'15-'22-  Histoire  naturelle  des  animaux  sons  vert^bres,  pr^sentant  les  caract^res 
g^n^raux  et  particaliers  de  ces  animaux,  leur  distribution,  leurs  classes,  leurs 
families,  leurs  genres  et  la  citation  synonymique  des  principales  esp^ces  qui 
s'y  rapportent.     (1^  6dit.     7  vols.     2«  6dit.    11  vols.     1835-45.     Paris.) 

Landenburger,  R. 

'84.     Zur  Fauna  des  Mansfelder  Sees. 
Zool.  Anzeiger.     Jahrg.  7.  No.  168  (26.  Mai),  pp.  299-302. 

Lankester,  E.  Ray. 
'82      On  new  British  Cladocera  discovered  by  Mr.  Conrad  Beck  in  Grasmere  Lake, 
Westmoreland. 
Ann.  Mag.  Nat.  Hist.  .  Vol.  9,  p.  53. 

Latreille,  Pierre  Andre. 

'1792-1805.  Histoire  naturelle,  g^n^rale  et  particulidre,  des  crustac^s  et  des  In- 
sectes.  (Ouvrage  faisant  suite  aux  oeuvres  de  Leclerc  de  Buflfon  et  partie  de 
cours  complet  d'hist.  naturelle  redige  par  C.  S.  Sonini.  14  Vols.  Avec  374  pi. 
8°.     Paris. ) 

Leach. 

'19.     Eatomostraca.     Diet.  Sc.  Nat.  XIV. 

'23.     Crustaceology.     Edinburgh  Eacyclopedia. 

Ledermiiiller. 
1763      Mikroskopische  Gemiiths-und  Augen-Ergotzung.     Bestehend  in  Ein  Hun- 
dert  nach  der  Natur  gezeichneten  u.  mit  Farben  erleuchteten  Kpfrtaf ,  sammt 
deren  Erklarung.     Niirnberg.     1761.     (Num.  plates.) 

Lenz,  Heinrich- 

'82.     Die  wirbellosen  Thiere  Travemiioder  Bucht. 
4.   Bericht  der  Comm.  z.  wiss.  Unters.   d.  Deutschen  Meere.     Abth.  1,  pp.  169- 

180. 

Lereboullet,  (Auguste). 
'50.     Observations  sur  le  coeur  et  (sur)  la  circulation  dans  (la  Limnadia  Herrmann! 
et  dans)  les  Daphnies. 
M^m.  Soc.  Mus.  d'hist.  nat.  Strasbourg.     T.  IV,  Livr.  1,  pp.  208-210. 
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Leuckart,  Rudolph- 

'59.     Carcinologisches.     (2  pi.)     Arch.  f.  Naturgesch.     Jahrg.  25,  Bd.  1,  pp.  232- 

266. 
( — Einige  Bemerkungen  iiber  Sacculina  Thomps.  (Pachybdella  Dies.,  Peltogaster 

Rathke).     (Fig.)     pp.  282-241. 
— Ueber  die  Gesichtswerkzeuge  der  Copepoden.     pp.  247-262. 
— Ueber  das  Vorkommen  eines  .saugnapfartigen  Haftapparates  bei  den  Dapbniden 

und  verwandten  Krebsen.     (Figs.)     pp.  262-265.) 

Leydig,  Franz. 

'60.     Ueber  Argulus  foliaceus.     Ein  Beitrag  zur  Anatomic,  Histologic  und  Ent- 
wickelungsgeschichte  dieses  Thieres.     (2  pi.) 
Zeitschr.  f.  wiss.  Zool.     Bd.  2,  pp.  3-23-349. 

'51.     Ueber  Artemia  salina  und  Branchipus  stagnalis.     Beitrag  zur  anatomischen 
Kenntniss  dieser  Thiere.     (1  pi  ) 
Ibid.     Bd.  3.     pp.  280-307.      . 

'59-     Bemerkungen  iiber  den  Bau  der  Cyclopiden.     (1  pi.) 
Archiv.  fvir  Naturgesch.     Jahrg.  25,  pp.  194-207. 

'60-     Naturgcschichte  der  Daphniden  (Crustacea  Cladocera).     Mit  100  Kupfcrta- 
fcln.     4°.     Pp.  IV,  252.     Tubingen. 

Lievin. 

'48.     Die  Branchiopoden  der   Danziger  Gegend.     Ein  Beitrag  zur  Fauna  der  Pro- 
vinz  Preussen. 
Neucste  Schriften  der  naturf,  Gcssellsch.  in  Danzig.     Bd.  4,  Heft  2. 

Lilljeborg-,  Wilh. 

'53.     Om  den  inora  Skane  forekommande  Crustaccer  af  ordningarne  Cladocera,  Os- 
tracoda  och  Copepoda.     Also  De  Crustaceis  ex  ordinibus  tribus:  Cladocera,  Os- 
trocoda  et  Copepoda  in  Scania  occureutibns.     (27  pi.) 
Akademisk  Afhandling.     2  sectiones.    Lund,  1853.     8°.     Pp.  XVI,  222. 

'61.     Beskrifning  ofver  tveune  miirkliga  Crustaceer  af  Ordningen  Cladocera.   (2  pi.) 
Ofvers  kongl.  Vetensk.  Akad.  Forhandl.     17.  Arg.  1860,  pp.  265-271.      (Transl. 
in:  Ann.  and  Mag.  Nat.  Hist.     Ser.  3,  Vol.  9,  1862,  pp.  132-136.) 

'63      Beskrifning  ofver  tva  arter  Crnstaceer  af  ordningarna  Ostracoda  och  Copepo- 
da.    (2  pi.) 
Ibid.     19  Arg.  1862,  pp.  391-398. 

'76.     De  under  Svenska  velenskapliga  expeditionen  till  Spetsbergen  1872-73  der- 
stades  samlade  Hafs-Entomostraceer. 
Ibid.     32  Arg.  1875.     No.  4,  pp.  3-12. 

'87.     Contributions   to   the  Natural   History  of  the  Commander  Islands.     No.  9. 
On  the  Entomostraca  collected  by  Mr.  Leonhard  Stejeneger,  on  Bering  Island, 
1882-83. 
Proceed.  U.  S.  Nat.  Mus.     Vol.  10,  1887,  p.  153. 

'88-     Description  de  deux  especes  nouvelles  de  Diaptomus  du  Nord  de  I'Europe. 
Bull.  Soc.  Zool.  France.     T.  13,  No.  6,  pp.  156-158. 

Lindstrom,  G. 
'55-     Bidrag  till  Kannedomen  om  Oestersjons  Invertebrat-Fauna. 
Oefversigt  K.  Vet.  Ak.  Forhandl.     Stockholm.    Pp.  49-73. 
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Loven,  S.  L. 

'35-  Evadne  Nordmanni  ett  hittills  okandt  Entomostracon.  (2  pi.)  K.  Vet. 
Akad.  Handl.  Stockholm.  Pp.  1-29.  (Also  in  Arch.  f.  Naturgesch.  1838, 
IV,  pp.  143-166;  and  I'lnstitut  III,  1835,  p.  262. 

'45.     Fyra  nya  arter  af  Sofcvattens-Crustaceer  fraa  Sodra  Afrika.     (4  pi. ) 
Kong.  Vet.  Akad.  Handl.     Stockholm.     1845.    Pp.  427-441. 

'47-     Om  afrikanska  sotvattens  Crustaceer. 

Ofversigt.  K.  Vetensk.  Akad.  Forhandl.     Stockholm.     1846.     Pp.  57-58. 

Lubbock,  John. 

'53-     Description  of  a  new  genus  of  Calanidae  (Labidocera).     (1  pi.) 
Ann.  and  Mag.  Nat.  Hist.     Ser.  2,  Vol.  11,  pp.  25-29. 

'53^.     On  the  Freshwater  Entomostraca  of  South  America.     (1  pi.) 

Proc.  Roy.  Soc.  of  Van  Diemensland.     (Trans.  Entom.  Soc.  London.     New  Ser. 
Vol.  3,  1854,  pp.  232-240.) 

'54-     On  some  arctic  species  of  Calanidae.     (1  pi.) 

Ann.  and  Mag.  Nat.  Hist.     Ser.  2,  Vol.  14,  pp.  125-129. 

'76-     Oa  some   Eutomostraca  collected  by  Dr.  Sutherland  in  the  Atlantic  Ocean. 
(11  pi.) 
Trans.  Entom.  Soc.  London.     N.  S.  Vol.  4,  prt.  1  and  2,  pp.  8-37. 

'57-     A.a  account  of  the  two  methods  of  reprodaction  in  Daphnia  and  of  the  struc- 
ture of  the  Ephippium.     (2  pi.) 
Philos.  Trans.    Pp.  79-100. 

'69-     Descriptions  of  eight  new  species  of   Entomostraca  found  at    Weymouth. 
(2  pi.) 
Ann.  and  Mag.  Nat.  Hist.     Ser.  2,  Vol.  20,  pp.  401-410. 

'60-     On  some  Oceanic  Entomostraca  collected  by  Captain  Toynbee.     (1  pi.) 
Trans.  Linn.  Soc.  London.     Vol.  23,  pt.  1,  pp.  173-191. 

'63.     Notes  oa  some  new  or  little-known   species   of  fresh  water  entomostraca. 
(IpL) 
Ibid.     Vol.  24,  pt.  2,  pp.  197-210. 

Lucas,  Hippolyte. 
'49.     Exploration  scientifique  de  I'Alg^rie  pendant  les  ann^es   1840,  1841,  1842, 
public^e  par  ordre  du  gouvernement,  etc.     16  vols.     1846-58.     Animanx  artic- 
ult^s  par  Lucas.     Livr.  1-33. 

Lund,  L. 

'70-'71.     Bidrag  til  Cladocerernes  morphologi  og  systematik.     (5  pi.) 
Naturhist.  Tidsskrift.     Rack  3,  Bd.  7,  pp.  129-174. 

Lutz,  Adolf. 

'78-     Beobachtungen  iiber  die  Cladoceren  in  der  Umgegend  von  Leipzig. 
Sitzungsber.  d.  naturfor.  Gesellsch.     Leipzig.     Jahrg.  5,  pp.  36-41. 

'79.     Uatersuchungen  ueber  die  Cladoceren  der  Umgebung  von  Bern. 
Mitth.  naturfor.  Gesellsch.  Bern.     1878.    Pp.  38-54. 

Marcusen,  Johann. 

'67-     Zur  Fauna  des  schwarzen  Meeres. 

Archiv.  f.  Naturgesch.     Jahrg.  33,  pp.  357-363. 
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Marenzeller,  Emil  von. 

'73.     Ueber  Diaptomus  amblyodon.  n.  sp.    (Fig.) 
Verhandlgn.  k.  k.  zool.-bot.  Gesellsch.  Wien.     Bd.  23,  pp.  593-596. 

Marsh,  C-  Dwight. 
'92.     On  the  deep  water  Crustacea  of  Green  Lake. 

Trans.  Wis.  Acad.  Sc.  Arts  and  Letters      Vol.  8,  1888-91,  pp.  211-213. 

'93-     On  the  Cyclopidse  and  Calanidae  of  Central  Wisconsin.     (4  pi.) 

Ibid.     Vol.  9,  Part  1,  18&2-93,  pp.  189-224. 
'94-     On  Two  New  Species  of  Diaptomus.     (Ipl)     [Mississippiensis  and  birgei.] 

Ibid.     Vol.  10,  July,  1894. 

Matile,  Paul. 

'90.     Die  Cladoceren  der  Umgegend  von  Moskau.     (3  pi.) 
Bull.  Soc.  Imp.  Nat.  Moscou,  1890.     I,  pp.  104-169. 

Metschnikow,  E. 

'84.     Ueber  eine  Sprosspilzkrankheit  der  Daphnien. 
Virchow.  Arch.  f.  path.  Auatoraie.     Bd.  96. 

Metzger,  A. 

'71.     Die  wirbellosen  Meeresthiere  der  ostfriesischen^Kiiste.^Crustaceen. 
Jahresber.  d.  Nat.  Gesellsch.  zu  Hannover.     20,  pp.  22-36. 

Milne-Edwards,  H. 

'34-'40.  Histoire  naturelle  des  Crustac^s  (comprenant  I'anatomie,  la  physiologie  et 
la  classification decesanimaux.     Avec42pl.  3  Vols.    8°.    Paris,  1834, '37, '40.) 

Moebius,  Karl- 

'73.     Die   wirbellosen    Thiere    der    Ostsee.      (Expedition  zur  Untersuchung   der 
Ostsee.  1871.)     Faunistische  Untersuchungen. 
Jahresb.  d.  Comm.  zur  Unters.  d.  deutsch.  Meere.     1,  1873,  pp.  97-144;  7  bis  11, 
1884,  p.  61  bis-70  bis. 

'73'.     Die  auf  der  Fahrt  nach  Arendal  gefangenen  Thiere,  Crustacea  Ebenda. 
Jahresb.  d.  Comm.  zur  Unters.  d.  deutsch.  Meere. 

'75.     Copepoda  and  Cladocera.     (In:  Expedition  zur  Untersuchung  der  Nordsee. 
1872.    Zoologische  Ergebnisse.     IX.) 
Jahresb.  d.  Comm.  zur  wiss.  Unters.  d.  deutsch.  Meere.    2  and  3,  1875,  pp.  269- 
276. 

Moniez,  R. 

'87.     Liste  des  Cop^podes,  Ostracodes,  Cladoc^res,  et  de  quelques  autres  Crustacea 
recueillis  a  Lille  en  1886. 
Bull,  de  la  Soc.  zool.  de  France.     T.  12,  pts.  2-6,  pp.  508-518. 

'87'.     Note  sur  des  Ostracodes,  Cladoc^rea  et  Hydrachnides  observes  en  Norman- 
die,  et  description  de  quelques  especes  nouvelles. 
Bull,  de  la  Soc.  d'^tudes  sc  de  Paris. 

'87^.  Entomostraces  et  Hydrachnides  recueillis  par  M.  Dollfus.  Feuille  des 
jeunes  naturalistes. 

Moniez,  R.,  et  Th.  Barrois. 

'88-  Materiaux  pourservlr  a  I'^tude  de  la  Faune  des  eauxdouces  des  Azores,  IV. 
Crustaces.  [Copepodes  par  Barrois;  Ostracodes,  Cladoc^res,  Branchiopodes 
par  Moniez.]     Lille,  1888.     8°.     20  pp. 
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Mueller,  P.  E. 
'68.     Danmaiks  Cladocera.    (Med. 6  Tab.  og  1  Traesnit.) 

Naturhist.     Tidsskrift.     3.     Rack.     Bd.  5,  1868-'69,  pp.  53  240. 

'69.     Efterskrift  til  Daamarks  Cladocera.     Ibid.     Pp.  355-356. 

'69 ^  Bidrag  til  Cladocerernes  Forplantnings-historie.  (Med  1  Tab.)  Naturhistorisk 
Tidsskr.  3  Raek.  Bd.  5,  1868-'69.  Pp.  295-354.  Also:  Forhandl.  Skand. 
Naturforsk.  10  Mode.  Christiania.     (1868.)    1869.     Pp.  530-540. 

Miiiller,  Otto  Friedrich. 

1775.  Entromostraca,  seu  insecta  testacea,  quae  in  aquis  Danise  et  Norvegise 
reperit,  descripsit  et  iconibus  illustravit.  Cum  tabb.  aen.  XXI.  4  maj.  Lip- 
S'se  et  Hafnise  1785. 

1776.  Zoologise  Danicse  prodromus,  seu  animalium  Danise  et  Norvegise  indigen- 
arum  cbaracteres,  nomina  et  synonyma  imprimis  popularium.    8  maj.    Hafnise. 

(274  pp.) 

1785.     Von  dem  mopsnasigen  Zackeofloh  (Dapbnia  resima). 
Schrift.  d.   Berlin.     Gesellsch.  Nat.  Fr.  Bd.  6,  pp.  185-192. 

1788-1806.  Zoologia  Danica,  seu  animalium  Danise  et  Norvegise  rariorum  ac 
minus  iiotorum  descriptiones  et  historia;  ad  formam  tabularum  denuo  edid. 
frater  auctoris.  IV  Voll.  Cum  CLX  tabb.  Fol.  Hafnise  et  Lipsise  (1779-84) 
178S-1806.     (German  and  Latin  text.) 

Miiller,  Willielm. 

'80.     Beitrag  zur  Kenntniss  der   Fortpflanzung  und  der  Gescblechtsverb.'iltnisse 
der  Oatracoden  nebst  Beschreibung  einer  neuen  Species  der  Gattung  Cypria. 
(bicolor.) 
Zeitschr.  f.  d.  gesam.  Naturvciss.     Jahrg.  53  (3.  F.   Bd.  6.),  pp.   221-246.     Also 
separate:     Inaug.  Dissert.  Greifswald,  1880,  8°.  28  pp. 

Nicolet,  Hercule. 

'49.     Crustaceos  y  Aracnidos.      In:     Claud.   Gay's   Historia    fisica  y  politica  de 

Chile auspicios   del   supremo  gobierno.     Paris,  1814-54.     8°    (Atlas  in 

Fol.)     Zoologia.     T.  III.     547  pp. 

Nordman,  Alexander  von. 
'32.     Zweites  Heft  in:    Mikrographische  Beitnige  zur  Naturgeschichte  der  wirbel- 
losen  Thiere.     2  Hefte.     20  Kupfrtaf.     4°.     Berlin. 

'64.     Neue   Beitriige   zur   Kenntniss   parasitischer    Copepoden.      Erster    Beitrag. 
(4  pi.) 
Bull.  Soc.  Imper.  des  Nat.  Moscow.     T.  37,  P.  2,  pp.  461-520. 

Nordquist,  Osc. 
'86.     Bidrag  till  Kiinnedomen  om  Crustac^fauna  i  nagra  af  mellersta   Finlands 
sjoar. 
Acta  Societatis  pro  fauna  et  flora  fennica.     T.  3,  No.  2.     26  pp.     Helsingfors, 

1886. 

'87.     Bidrag  till  kannedomen  om  Ladoga  sjos  crustacefauna. 

Meddel.  af  Soc.  pro  Fauna  et  Flora  fennica.     Heft  14,  pp.  116-138. 

'88.  Die  Calaniden  Finlands.  (Abdr.  aus:  Bidrag  till  Kiinnedom  af  Finlands 
Natnr  och  Folk.  Heft  47.)  Helsingfors,  Druck  d.  Finnl.  Litter.  Ges.  1888.  8°. 
86  pp.     10  pi. 
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Norman,  Rev.  Alfred  Merle. 

'63.     On  Acantholeberis  Lilljeb.,  a  genus  of  Entomostraca  new  to  Great  Britain. 
(I  pi.) 
Ann.  Mag.  Nat.  Hist.     Ser.  3,  Vol.  II,  pp.  409-415. 

'67.     Report  of  the  Committee  appointed  for  the  purpose  of  Exploring  the  Coast  of 
the  Hebrides  by  means  of  the  Dredge.     Part  II.     On  the  Crustacea,  Echinoder- 
mata,  Polyzo*,  Actiuozoa,  and  Hydrozoa. 
Rep.  36th  Meet.  Brit.  Assoc.  Advanc.  Sc.  in  1866.     Pp.  193-206. 

'68.     Shetland   Final   Dredging   Report.     Part  II.     On  the  Crustacea,   Tunicata, 
Polyzoa,  Echinodermata,  Actinozoa,  Hydrozoa,  and  Porifera. 
Rep.  38th  Meet.  Brit.  Assoc.  Advanc.  Sc.  in  1868.     Pp.  247-336,  and  Addenda, 
pp.  341,  342. 

'76.     Crustacea,  Tunicata,  Polyzoa,  Echinodermata,  Actinozoa,  Foraminifera,  Poly- 
cystina,  and  Spaugida.     [From  the  cruise  of  the  Valorus,  1875.] 
Roy.  Soc.  Proc.  25,  1877,  pp.  202-215. 

'77.     Notes   on    the   Oceanic   Copepoda.     Appendix   of  Capt.  Nares'  forthcoming 
Arctic  Voyage. 

Norman,  A.  M,,  and  G.  S.  Brady. 

'67.     A  Monograph  of  the  British  Entomostraca*belonging  to  the  families  Bosmin- 
idse,  Macrothricida;  and  Lynceidai.     (6  pi.) 
Trans.  Nat.  Hist.  Soc.  Northumberland  and  Durham.     Vol.  1,  pt.  3,  pp.  354-408. 
Also  separate:     London,  1867. 

OuchakofF,  Nicolas. 

'55.     Pontie  de  Wacarino. 

Bull.  Soc.  Imper.  Nat.  Moscou.     28,  2,  pp.  245-250. 

Pavesi,  Pietro. 

'77.     Intorus  all  'esestenza  della  fauna  pelagica  o  d'alto  lago  anche  in  Italia.    Bull. 
Entomol.  IX. 

'79.     Nuova  serie  di  ricerche  della  fauna  pelagica  nei  laghi  italiani. 
Rendiconti  Roy.  Instituto  Lombardo.     Ser.  2,  Vol.  12.     10  pp. 

'79 \     Ulteriori  studi  sulla  fauna  pelagica  dei  laghi  italiani. 
Ibid.     Ser.  2,  Vol.  12,  Ease.  16.     21  pp. 

['81.     Quarta  serie  di  ricerche  e  studi  sulla  fauna  pelagica  dei  laghi  Italiani.  (Sunto 
del  autore.) 
Bull.  Soc.  Ven. -Trent.  1881,  pp.  68-70.] 

['83.     Altra  serie  di  riceiche  e  studi  sulla  fauna  pelagica  dei  laghi  italiani.     Con  7 
Tav. 
Atti  Soc.    Ven. -Trent.    Sc.    Nat.     Vol.  8,  Ease.  2,  pp.  340-403.     Also   separate: 
Padova,  1883.     8°.] 

Perty,  M. 

'32.     iJber  den  Kreislauf  der  Daphnien.     Isis. 

Philippi,  A. 

'39.     Beobachtungen  uber  Copepoden  des  Mittelmeeres. 
Arch.  f.  Naturgesch.     Nos.  40,  43,  44. 
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Plateau,  Felix. 

'70.     Recherches  sur  les  Crustacesd'eau  douce  de  Belgique.     I.  Genres  Gammarus, 
Linceus  et  Cypris.     (1  pi.)     II  and  III.    Genres  Daphnia,  Bosmina,  Polyphe- 
mus, Cyclopsina,  Canthocamptus  et  Cyclops.     (3  pi.) 
Mem.  Couron.  et  M^tn.  d.  sav.  (Strang,  de  Belgique.     T.  .34  (1867-70),  1870.     6i 
pp.,  and  T.  35,  1870.     92  pp. 

Poggenpol,  M.  J. 

'74.     List  of  the  Copepoda,  Cladocera  and  Ostracoda  of  the  Environs  of  Moscow. 
(9  pp.)    (In  Russian.) 

Poppe,  S.  A. 

'80.     iJber  eine  neue  Art  der  Calaniden-Gattung  Temora  Baird  [afiSnis].     (1  pi.) 
Abhandl.  d.  Naturwiss.  Vereius  z.  Bremen.     Bd.  7,  Heft  1,  pp.  55-60. 

'81.     Uber  einen  neuen  Harpacticiden  (Tachidius  littoralis.)     (1  pi.) 
Ibid.     Bd.  7,  pp.  149-152. 

'84-     Bemerkungen  zu  R.  Ladenburger's:     "Zur  Fauoa  des  Mansfelder  Sees"^in 
No.  168  des  Zool.  Anzeigers. 
Zool.  Anz.     .Jahrg.  7,  No.  176  (Sept.  15),  pp.  499-500. 

'84\     Uber  die  von  den  Herren  Dr.  Arthur  und  Aurel  Krause  im  nordlichenStillen 
Ocean  und  Behringsmeer  gesamraelten  freilebenden  Copepoden.     (5  pi  ) 
Archiv.  f.  Naturgesch.     Jahrg.  50,  Bd.  1,  pp.  281-304. 

'84^.     Ein  neues  Copepoden-Genus  aus  der  Jade.     [Huntemannia  u.  g.,  Jadensia 
n.  sp.] 
Abhandl.  Naturwiss.  Ver.  zu  Bremen.     Bd.  9,  Heft  1,  pp.  57-58. 

'85.     Die  freilebenden  Copepoden  des  Jadebusens.     I.    (4  pi.) 
Ibid.     Bd.  9,  Heft  2,  pp.  167-206. 

'86.     Ein  neuer  Diaptomus  [Zacharise]  aus  dem  Hirschberger  Thai.    (1  pi.) 
Zeitsch.  f.  wiss.  Zool.     Bd.  43,  Heft  2,  pp.  285-289. 

'87.     Beschreibung  einiger  neusr  Entomostraken  aus  norddeutschen  Seen.     (1  pi.) 
Ibid.     Bd.  45,  Heft  2  (April  13),  pp.  278-281. 

'88-     Diagnoses  de  deux  espSces  uouvelles  du  genre  Diaptomus  Westwood. 
Bull.  Soc.  Zool.  France.     T.  13,  No.  6,  pp.  159-160. 

'89-     Berichtigung  zu  Dr.  O.  E.  Imhof's  Aufsatz.  "Fauna  der  Siisswasser-becken" 
in  No.  275  des  Zool.  Anz.  1888.     P.  166. 
Zool.  Anz.     Jahrg.  12,  No.  300  (Feb.  18),  pp.  99-100. 

'89\     Notizen  zur  Fauna  der  Siisswas'^er-becken  des  nordwe-stliohen  Deutschland 
mit  besonderer  Beriicksichtigung  der  Crustaceen.     (1  pi.) 
Abhdlgn.. Naturwiss.  Ver.  Bremen.     Bd.  10,  Heft  3,  pp.  517-551. 

'91.     Ein  neuer  Diaptomus  aus  Brasilien.   Diaptomus  deitersi  nov.  sp.  (3  text  figs.) 
Zool.  Anz.     Jdhrg.  14,  No.  368  (Juli  20),  pp.  248-250. 

Pouch  et,  G.,  et  J.  Guerne. 

'81,  '83-     [Titles  quite  similar  to  those  under  Pavesi  '81  and  '83  were  given  here 
by  the  author.] 

'85-     Sur  la  faune  pelagique  de  la  mer  Belgique  et  du  golfe  de  Finlande. 

Compt.   Rend.  Acad.  Sc.   Paris.     T.  100,  No.  83,  pp.  919-921.     Also:    Ann.  Mag. 
Nat.  Hist.  Ser.  5,  Vol.  15,  June.     Pp.  498  499. 
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Pratz,  E. 

?.     ijber    einige   im     Grundwasser   lebende   Tiere.      Beitrag   zur   Kenntniss    der 
unterirdischen  Crustaceen.     St.  Petersburg. 

Prostandrea,  Nicolo 

'33.     Su  di  alcuni  nuovi  Crostacei  di  mare  di  Messina. 

Effemer.  sclent,  e  lett.  per  la  Sicilla.      (Palermo.)     Vol.  6,  pp.  3-14. 

Rathbun,  R. 

'82.     List  of  Marine  Invertebrata,  mainly  from  the  New  England  Coast,  distributed 
by  the  United  States  National  Museum.     Series  IT.  and  III. 
Proc.  U.  S.  Nat.  Mus.     Vol.  4,  1881,  pp   '298-307. 

Redi,  F. 

1684.     Osservazioni  utoruo  agli  animali  viventi  che  si  trovano  regli  animali  viventi. 
Florenz. 

1688.     Animaletti  aquatici.     Napoli. 

Rehberg,  Herm. 

'80.'     Zwei  neue  Crustaceen  aus  einem  Brunnen  auf  Helgoland. 
Zool.  Anzeiger.     Jahrg.  3,  No.  58  (Juni21),  pp.  301-303. 

'80^-     Beitrag  zur  Kenutniss  der  freilebenden  Siisswasser-Copepoden.     (1  pi.) 
Abhandlgn.  naturwiss.  Ver.  Bremen.     Bd.  6,  Heft  3,  pp.  533-554. 

'80^.     Weitere  Bemerkungen  iiber  die  freilebenden  Siisswasser  Copepoden.   (IMgs.) 
Ibid.     Bd.  7,  pp.  61-67. 

Reinhardt. 

'57.     Fortegnelse  over  Groenlands  Kiebs^dyr.  Naturh. 
Bidrag  til  en  Beskrivelse  af  Groenland. 

Richard,  Jules. 

'87-     Sur  la  faune  pelagique  de  quelques  lats  d'Auvergne. 
Compt.  Rend.  Acad.  Sc.  Paris.  T.  105,  No.  20,  pp.  951-953. 

'87^-     Liste  des  Cladoc^res  et  des  Copepodes  d'eau  douce  observes  en  France. 
Bull.  Soc.  Zjol.  France.     T.  12,  pts.  3-4,  pp.  156-164. 

'88.     Entomostraces  nouveaux  ou  pen  connus. 
Ibid.     T.  13. 

'88^.     Cladoc^res  et  Copepodes  non  marins  de  la  fauna  de  France. 

Rev.  Scientif.  Bourbonnais.     Ann.  1,  No.  3,  pp.  57-70;  No.  4,  pp.  78-91. 

'90-     Sur   les   Entomostraces   et   quelques   autres  animaux  inf^rieures  des  lacs  de 
I'Auvergne.     (11  figs.) 
Revue  des  Sciences  naturelles  appliquees      1890.     No.  10.     11  pp.     Also  sepa- 
rate: Paris.     1390.     8°. 

'91.     Recherches  sur  le  syst^me  glandulaire  et  sur  le  systdme  nerveux  des  Cope- 
podes libres  d'eau  douce,  suivie  d'une  revision  des  ^spdces  de  ce  groupe  qui 
vivent  en  France.     (4  pi.) 
Ann.    Sc.    Nat.    Zool.     Ser.  7,  T.  12,  No.  2,  pp.   113-144;    Nos.  3-4,  pp.  145-256 
(4  pi.);  Nos.  5-6,  pp.  257-270. 

'95.     Revision  des  Cladoc^res.     (2  pi.)'     (Good  bibliography.) 
Ann.  d.  Sc.  Nat.  Zool.     Ser.  7,  T.  18,  pp.  279-389. 
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Richiardi,  S. 

'75.     Sulle  Sacculine. 

Atti  della  Soc.  Toscana  di  Scienze  Nat.     Pisa.     Vol.  1,  pp.  136-146. 

Robin. 

'72.     Observations   anatomiques   et   zoologiques   sur   denx   tepeces  de   Daphnies. 
[Daphnia  pulex  et  macropus.]     (4  pi.) 
Journ.  I'Anat.  et  Physiol.     Robin  et  Pouchet.     8.  Anni^e,  pp.  449-467. 

Saccardo,  P.  Andrea. 

'64.  (Cenni  storico-naturali  intorno  agli  animaletti)  entomostracei  viventi  nella 
proviacia  di  Treviso,  (coUa  descrizione  di  un  nuova  genere  e  coll'  indicazione 
delle  poche  altre  specie  di  essi  trovate  nel  resto  delle  provincie  Venete.  Con  1 
tav.  litogr.     Treviso,  1864.     8°.) 

Sars,  Georg  Ossian. 

'61.     Om  de  i  Omegnen  af  Christiania  forekommende  Ciadocerer.     (Oversigt  af  de 
af  ham  i  Omeguen  af  Christiania  iagttagne  Crustacea  Cladocera.) 
Forhandl.  Vidensk.  Selsk.  Christiania,  1861,  pp.  144-167,  250-302. 

'63.     Oversigt  af  de  indenlandske  Ferskvandscopepoder.   (2  pi.) 
Ibid.     (Aar  1862  )     Pp.  212-262. 

'64.     (Beretning)  om  en  i  Sommeren  1863  foretagen  zoologisk  Reise  i  Christiania 
Stift. 
Nyt  Mag.  Naturvid.  13,  pp.  225-259. 

'64^.     Indberetning  om   en   i   Pommeren    1862-63   foretagen   zoologisk   Reise   in 
Christiania  og  Throndhjems  Stifter.     (Beretning  om  en  i  Sommeren  1862  fore- 
tagen zoologisk  reise  i  Christianias  og  Trondhjems  Stifter.) 
Ibid.     12,  1863,  pp.  193  252. 

'65.     Norges  Ferskvandskrebsdyr.     Forste  Afsnit.     Branchiopoda.     I.    Cladocera 
Ctenopoda  (fam.  sididse  a.  kolopedidse).     (4  pi.) 
Med    Hs.  Maj.  Kongens  Guldmedaille  Prisbelomiet  Afhandling.     Christiania. 
4°.     VIII,  71  pp. 

'74.     Om  en  dimorph  Udvikling  samt  Generationsvexel  hos  Leptodora.     (1  pi.) 
Forhandl.  Vidensk.  Selsk.  Christiania.  (Aar  1873.)  15,  pp.  1-15. 

'76.     Prodromus  descriptionis  Crustaceorum. 

'85.     On  some  Australian  Cladocera  raised  from  dried  mud.     (8  pi.) 

(Forhandl.  Vidensk.  Selsk.  Christiania.  No.  8,46  pp.  Abstract  in:  Journ.  Roy. 
Mic.  Soc.  1887,  p.  953.  Also  in:  American  Naturalist,  Vol.  21,  Feb.,  1887. 
p.  186.) 

Schmankewitsch,  Waldimir. 

'75.    Ober  das  Verhiiltniss  der  Artemia  salina  Milne  Edw.zur  Artemia  Miihlhausenii 
Milne  Edw.  und  dem  Genus  Branchipus  Schaeff.     (1  pi.) 
Zeitschr.  f.  wiss.  Zool.  Bd.  25,  Suppl.  Heft  1,  pp.  103-116. 

'77.     Zur  Kenntniss  des  Einflusses  der  iiusseren  Lebensbedingungen  auf  die  Or- 
ganisation der  Thiere. 
Ibid.     Bd.  ? 

Schmarda,  L. 

'85.     Zur  Naturgeschichte  Aegyptens. 

Denkschr.  d.  k.  Akad.  d.  Wissensch.  zu  Wien.  VII. 
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Schmeil,  0 

'91.     Beitrage  znr  Kenntniss  der  Siisswasser-Copepoden  Deutschlands  mit  beson- 
derer  Beriicksicbtigung  der  Cyclopiden. 
Inuaugural-dissertation.    Univ.  Leipzig.     8°,  40  pp.     (In:  Zeitscb.  f.  Naturwis^s. 
(Halle),  Bd.  64,  Heft  1-2,  pp.  1-40.) 

Schmeil,  Otto. 

'92.     Deutscblands  freilebende  Siisswasser-Copepoden.     I.  Teil:  Cyclopidse.     (192 
pp.  8  pi.  and  3  text  figs.) 
Bibliotheca  Zoologica  (Leuckart  und  Cbun).     Heft  15,  I.  Teil. 

'93.     Id.     I r.  Teil:    Harpacticidaj.     (102  pp.,  8  pi.  and  2  text  figs.) 
Ibid.     Heft  15.      II.  Teil. 

Schneider,  J.  Sparre. 
'84.     Underaogelser  af  dyrelivet  i  de  arktiske  fjorde.     II.  Cruataceer  og  Pycnog- 
onider  indsamlede  i  Kvsenangsfjorden  1881.     (5  pi.) 
Tromso  Mus.  Aarsbefter.    VII.    83  pp. 

Schoedler,  J.  Edward. 
'46.     Ober  Acantbocerciis  rigid  as,  ein  bisher  uocb  unbekanntes  Entomostracon  aus 
der  Familie  der  Cladoceren.     (2  pi.) 
Arcb.  f.  Naturgescb.     Jabrg.  12,  Bd.  1,  pp.  301-374. 

'58.     Carcinologiscbe  Beitrage.     Die  Brancbiopoden  der  Umgegend  von  Berlin.    1. 
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ORDER  COPEPODA. 


This  extensive  order  contains  minute  and  predominatingly  preda- 
ceoiis  animals  which  constitute  no  inconsiderable  part  of  the  fauna  of 
fresh  and  salt  waters.  They  serve  a  beneficent  purpose  both  as  scav- 
engers and  as  providing  lood  supply  for  the  fry  of  fishes  and  other 
aquatic  animals. 

Copepoda  are  never  inclosed  in  a  bivalved  shell,  but  ordinarily 
exhibit  a  more  or  less  elongated  cylindrical  form,  composed  of  two 
obvious  subdivisions.  There  are  a  few  species  which,  by  the  great  pro- 
longation and  expansion  of  some  of  the  tergites  or  dorsal  shields,  seem 
to  simulate  shelled  Crustacea.  The  anterior  part  of  the  body,  or  ceph- 
alothorax,  is  composed  of  ten  somites  which  are  frequently  consider- 
ably united  or  fused.  Five  of  these  segments  constitute  the  head  and 
bear  respectively  the  following  appendages:  first,  a  pair  of  several-  to 
many-jointed  antennae,  which  are  never  primarily  sensory  in  function, 
although  they  usually  are  provided  with  sense  hairs  or  other  like 
organs;  second,  a  pair  of  two-branched  antennules,  which  sometimes 
become  almost  simple  or  prehensile;  third,  a  pair  of  mandibles  in  the 
form  of  masticatory  or  piercing  organs,  these  being  usually  provided 
with  a  palpus;  fourth,  a  pair  of  maxillae  of  various  form  and  func- 
tion; fifth,  a  pair  of  maxillipeds  which  not  infrequently  subdivide  in 
later  life  to  form  what  apj)ear  to  be  two  distinct  pairs. 

The  five  thoracic  segments  have  each  a  pair  of  swimming  feet  con- 
sisting typically  of  a  two-jointed  base  and  two  similar,  three-jointed 
rami.  The  symmetry  is  frequently  broken  by  the  retardation  of  the 
development  of  the  inner  or  outer  ramus,  while  the  fifth  pair  of  feet 
may  become  rudimentary  and  in  various  ways  subserve  the  organs  of 
sex.  The  five  abdominal  segments  are  nearly  devoid  of  appendages 
and  are  continued  posteriorly  by  two  caudal  stylets  which  bear  strong 
setee,  constituting,  in  many  forms,  a  tail-fin  or  spring. 

All  Copepoda^  even  such  as  are,  in  later  life,  parasitic,  begin  their 
existence  as  free-swinning  nauplii. 

Though  the  vast  majority  of  genera  and  species  are  marine,  it 
would  seem  that  fresh -water  Copepoda  make  up  in  the  number  of  indi- 
viduals what  they  lack  in  variety. 


42  GEOL.  AND   NAT.    HIST.  SURVEY   OF   MINNESOTA. 

As  we  are  dealing  primarily  with  the  fresh-water  species,  no 
lengthy  description  of  the  group  is  here  necessary. 

The  earlier  history  of  our  knowledge  of  the  animals  of  this  order  is 
given  by  Baird.  According  to  this  authority,  the  first  to  mention 
any  fresh  water  species  of  this  group  was  Stephan  Blankaart,*  in  his 
ScJiouhurg  der  Rupsen,  Wormen,  Madden,  en  vliegende  Diekens  tot  Amster- 
dam. Leeuwenhoek  adds  numerous  interesting  details,  and  is  accredited 
by  Hoek  with  being  the  first  to  discover  the  relation  between  the 
remarkably  diverse  stages  which  occur  in  the  history  of  the  CycJops. 
However,  it  is  evident  that  he  had  a  very  incomplete  knowledge  of 
the  metamorphoses. 

De  Geer  gives  rather  characteristic  figures  of  a  Cyclojys  in  Memoires 
pour  servir  a  V Hisioire  des  Insectes,  vol.  vii,  1778. 

Mueller,  in  his  great  work  on  Entomostraca,  adds  new  facts,  defines 
species  and  forms  the  genus  Cyclops. 

Eamdohr,  in  1805,  gave  sundry  additions  to  the  knowledge  of  these 
animals  in  his  Beitriige  zur  Naturgeschichte  einiger  DeutscJien  Monoculus- 
arten.     In  this  work  the  post  embryonic  history  is  quite  fully  outlined. 

Jurine,  in  his  classic  work  Ilistoire  des  Monocles  qui  se  trouvent  aux 
Environs  de  Geneve^  1820,  crystallized  what  previous  authors  as  well  as 
his  own  original  experiments  had  brought  to  light  of  the  anatomy  and 
biology  of  these  animals. 

Ferussac  (Memoire  sur  deux  novelles  especes  d' Entomostraces)  re- 
describes  known  species. 

Gunner,  Stroem,  and  Viviana  seem  to  have  had  little  effect  on  the 
knowledge  of  the  group,  though  they  wrote  prior  to  Jurine. 

A  recent  author  attempts  to  revive  the  names  of  Jurine,  though 
hitherto  it  has  been  thought  hazardous  to  attempt  a  specific  identifi- 
cation. 

The  German  author,  C.  L.  Koch,  who  only  incidentally  studied 
this  group,  distinguished  more  or  less  perfectly  a  variety  of  species 
which  have  been  reinstated  in  our  literature  by  Eehberg,  Although 
this  proceeding  seems  quite  unjust  to  the  careful  authors  whose  de- 
scriptions are  recognizable  in  themselves,  the  law  of  priority  must 
probably  prevail.     Koch's  Deufschlands  Krustaceen  appeared  in  1838. 

Baird' s  British  Entomostraca,  without  greatly  extending  our  knowl- 
edge of  this  order,  put  in  readable  form  and  made  available  to  English 
readers  what  was  known,  and  added  interesting  facts.  He  distin- 
guished two  families  of  Copepoda,  (1)  Cyclopidce,  (2)  Diaptomidce.  The 
first  included  the  genera  (1)  Cyclops,  (2)  CantJiocamptus,  (3)  Arpacticus, 
(4)  Alteutha;  and  the  second  the  genera,  (1)  Diaptomus,  (2)  Temora, 
(3)  Anomlocera. 

*  Latinized  Stephanus  Blanchardtis.  Hoek  recognized  Cyclops  brevicaudatus  or  C.  hicuspidalns  as  the 
ong  described,  chiefly  through  knowledge  of  the  present  inhabitants  of  the  locality. 
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Fischer,  who  contributed  not  a  little  to  our  knowledge  of  the  dis- 
tribution of  fresh-water  Cladocera,  was  the  next  to  describe  valid  spe- 
cies. He  described  the  species  found  near  Moscow  and  St.  Peters- 
burg, Eussia. 

The  justly  famous  Swedish  naturalist,  W.  Lilljeborg,  who  has  left 
his  mark  on  so  many  branches  of  natural  science,  has  not  neglected 
the  microscopic  Crustacea  of  his  fatherland.  Om  de  inom  Skaanefoere- 
Jcommande  Crustaceer  af  ordningarne  Cladocera,  Ostracoda  och  CopejJoda, 
is  the  somewhat  formidable  title  of  his  work,  published  in  1855.  He 
recognized  the  following  genera  of  Copepoda:  Diaptomus,  Temora,  Bias, 
Ichtyop>ho7'ba,  Tisbe,  Tachidius,  Ilarjiacticus,  Cantliocamptus,  and  Cyclops. 
A  species  each  of  Diap)tomm  and  Canthocamptus  is  described,  and 
two  species  of  Cyclops.  (It  would  seem  from  authors'  quotations  that 
other  species  are  described  in  an  appendix,  but  the  copy  I  have  seen 
lacks  this.)  The  author  who  has  done  most  for  micro-carcinology  in 
general  is  Carl  Claus  of  Vienna.     His  principal  works  are: 

1.  Das  Genus  Cyclops,  etc.     In  Wiegmann's  Archiv  fur  NaturgescMchtey 
1857. 

2.  Weitere  Mittheilungen  ueber  die  einheimischen  Cyclopiden.    The  same, 
1857. 

3.  Die  Freilebenden  Copepoden,  1863. 

The  later  work  especially  is  indispensable  to  the  student  of  Cojte- 
poda,  though  in  reality  it  is  more  important  in  respect  to  marine  Co- 
pepoda. 

In  the  meantime  a  work  appeared  in  iN'orwegian,  with  Latin  de- 
scriptions, from  the  pen  of  G.  O.  Sars.  This  has  been  largely  over- 
looked. It  is,  unfortunately,  unaccompanied  by  plates,  but  the  de- 
scriptions bear  the  stamp  of  the  naturalist. 

A  little  later  a  second  brief  contribution  from  this  author  was  pub- 
lished, but  I  have  not  seen  it. 

Sir  John  Lubbock  in  1863  describes  species  of  fresh-water  Copepo- 
da, but  the  publication  seems  no  longer  necessary. 

Heller,  in  Tyrol,  Fric,  in  Bohemia,  and  Uljanin,  in  Asia,  have 
studied  the  Copepod  fauna. 

A  Russian  paper  by  Poggenpol  and  Uljanin  is  quoted  as  A  Cata- 
logue of  the  Copepoda,  Cladocera  and  Ostracoda  of  the  vicinity  of  Moscow, 
by  Rehberg,  and  as  from  the  Protoholle  der  kais.-naturw.  anthropol.  und 
ethnogr.  Ges.  in  MosJcau,  but  by  Cragin,  who  publishes  a  translation 
apparently  of  the  same  paper  in  part,  as  from  the  Bulletin  of  the 
Friends  of  Natural  History. 

Hoek,  in  the  Tijdschrift  der  Nederlandsche  DierJcundige  Vereeniging 
{Magazine  of  the  Zoological  Society  of  the  Netherlands),  1875,  and  later  in 
Ger  man  in  the  Niederldndisches  Archiv  fiir  Zoologie,  gave  excellen  t 
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figureH  and  descriptions  of  some  species  which  Clans  had  too  hastily 
treated. 

In  1878  A.  Gruber  gave  descriptions  of  Two  fresh- water  Calanidce. 

In  the  same  year  the  first  volume  of  Brady's  fine  British  Copepoda 
appeared.  A  purely  technical  work  and  briefly  written,  it  is  yet 
very  comprehensive  and  in  the  main  reliable.  This  is  a  worthy  suc- 
cessor of  the  Ray  Society's  earliest  publication  on  Entomostraca — 
Baird's  great  work. 

In  the  sixth  volume  of  the  Ahhandlungen  d.  naturwissenschaftUchen 
Yerein  zu  Bremen,  Herman  Rehberg  gives  a  systematic  review  of  syn- 
onomy,  and  in  the  revision  unites  several  species  in  a  manner  that 
the  present  writer  had  independently  been  driven  to  do.  It  is  prob- 
ably impossible  either  to  substantiate  or  positively  deny  some  of  this 
writer's  identifications  of  the  species  of  the  older  authors. 

This  paper  also  contains  an  observation  of  a  hermaphorditic  Cyclops, 
which  it  is  interesting  to  compare  with  similar  anomalies,  described 
by  Kurz  in  Cladocera. 

In  the  seventh  volume  of  the  same  periodical,  Rehberg  adds  to  and 
modifies  some  of  the  views  expressed  above.  In  the  same  number  is 
a  description  of  a  new  species  of  Temora  by  Poppe.  (The  same  species 
occurs  in  the  semi-saline  waters  of  the  Gulf  of  Mexico,  and  had  well- 
nigh  gone  into  print  under  a  new  name  when  this  was  seen.) 

In  the  above  review  we  have  noticed  only  the  more  important 
foreign  works  on  the  Copepoda  and  those  including  fi-esh-water  forms. 
Dana's  magnificent  Crustacea  of  the  Wilkes'  Exploring  Expedition  is  not 
included,  because  it  is  essentially  restricted  to  the  marine  species,  the 
few  descriptions  of  fresh-water  species  being  quite  valueless.  Among 
important  contributors  to  the  exclusively  marine  Copepoda,  are  Boek 
(^Oversigt  over  Norges  Copepoder  and  Nye  Slcegter  og  Arter  af  Saltvands- 
Copepoder),  Brady  and  Robertson.  Lubbock  and  Glaus. 

The  history  of  the  American  literature  can  be  quickly  traced. 

Say  described  imperfectly  an  American  species  of  Cyclops  in  1818. 
Haldeman  describes  in  volume  7,  of  the  Proceedings  of  Philadel- 
phia Academy  of  Science,  p.  331,  Cyclops  setosa  (which  may  be  C.  ser- 
rulatus).  Pickering  very  imperfectly  described  a  new  genus  of  Cope- 
poda from  Lake  Ontario  in  Dekay's  Zoology  of  New  York.  This  genus 
is,  most  likely,  Epischura  of  Forbes,  and,  in  strictness,  ought  to  rank 
it.  In  1877  appeared  A  List  of  Illinois  Crustacea,  by  Professor  Forbes, 
in  which  two  species  of  Copepoda  were  described  which  may  rank  as 
the  first  descriptions,  at  all  adequately  framed,  of  American  members 
of  the  order.  In  the  Annual  Report  of  the  Minnesota  State  Geologist  for 
1878,  a  brief  article  by  C.  L.  Herrick  outlined,  in  the  light  only  of  the 
then  English  literature,  the   micro- Crustacea  of  Minnesota.     No  at- 
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tempt  was  made  to  treat  the  Copepoda,  but  two  species  of  Diaptomus 
are  indicated  which  will  prove  valid.  Occasional  papers  in  the 
American  Naturalist  and  elsewhere  follow,  till,  in  July  and  August  of 

1882,  Professor  Forbes  added  two  new  genera  and  several  species  of 
Copepoda,  constituting  by  far  the  most  considerable  addition  to  the 
subject  yet  produced. 

In  the  Report  of  the  State  Geologist  of  Minnesota  for  1881,  C.  L.  Her- 
rick  makes  a  considerable  addition  to  the  knowledge  of  American 
Ci/elopid(e,  enumerating  ten  species,  of  which  six  seemed  new.  This 
writer  also  describes  a  new  genus  and  several  new  species  of  Calanidce, 
some  of  which  unfortunately  are  identical  with  those  described  by 
Forbes  and  published  about  simultaneously. 

In  April,  1881,  V.  T.  Chambers  gave  an  account  of  a  species  of  the 
Sarpacticidce,  referred  by  him  to  Zachidius.  The  species  is  especially 
interesting  on  account  of  its  novel  habitat.  Zachidius  (J)  fonticola  Cham.  7 
is  found  in  saline  waters  of  Big  Bone  Springs,  Ky.,  and  is  thus  very 
distant  from  its  marine  congeners.  It  is  perhaps  doubtful  if  its  gen 
eric  reference  can  be  sustained,  but  the  species  is  of  great  interest. 
The  Biaptomus  described  by  the  same  author  is  not  recognizable. 

Several  articles  in  the  Naturalist  bring  the  bibliography  up  to  May, 

1883,  when  F.  W.  Cragin  published  in  the  Trans.  Kansas  Academy  of 
Science,  A  Contribution  to  the  History  of  the  Fresh-water  Copepoda.  In 
this  paper  ten  species  of  Cyclops  are  described  or  mentioned.  The 
author  ignored  previous  American  literature  and  thus  adds  somewhat 
to  synonomy.  The  plates  are  lithographic,  and  are  carefully,  if  not 
artistically,  prepared.  A  valuable  feature  is  the  translation  of  the 
descriptions  of  Poggenpol's  species  from  the  Eussian. 

These  papers,  together  with  the  outline  presented  beyond,  it  is 
hoped,  will  form  a  basis  for  future  work. 

To  the  above,  which  is  reproduced  without  change  from  the  first 
edition,  it  may  be  added  that  there  has  been  a  considerable  degree  of 
desultory  activity  in  the  study  of  the  Copepoda  in  Europe  since  the 
appearance  of  this  work.  This  has  been  especially  marked  in  the 
case  of  the  Calanidce,  and,  in  particular,  in  the  genus  Biaptomus,  in 
which  the  confusion  resulting  from  confounding  many  species  under 
one  name  has  been  finally  removed  and  the  real  specific  characters 
differentiated.  Among  the  most  important  of  these  papers  are  the 
following:  De  Guerne  and  Richard:  Revision  des  Calanides  d'JEau 
douee:  Brady:  Revision  of  British  sj^ecies  of  Fresh-water  Cyclopidce  and 
Calanidce;  Schmeil:  Beutschland'' s  Freilebende  Susstvasser  Copepoden- 
American  literature  since  1884  has  been  but  little  augmented,  the  fol- 
lowing papers  being  the  only  important  ones:  Herrick:  Contribution 
to  the  Fauna  of  the  Gulf  of  Mexico  and  the  South,  1887;  Forbes:  On  Some 
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Lake  Superior  Entomostraea,  1891  j  Marsh:  On  tJie  Deep- Water  Crustacea 
of  Green  Lake,  1891;  Forbes:  A  Preliminary  Report  on  the  Aquatic  In- 
vertebrate Fauna  of  the  Yellowstone  National  Park,  1893;  Marsh:  On  the 
Cyclopidce  and  Calanidce  of  Central  Wisconsin,  1893.  (?) 

"While  it  is  probable  that  comparatively  little  remains  to  be  done 
in  the  systematic  study  of  I^orth  American  Copepoda  except  in  the 
west  and  in  mountainous  and  brackish  stations,  yet  there  are  few 
more  attractive  fields  than  that  offered  by  the  study  of  the  biological 
conditions  under  which  these  forms  appear.  The  processional  ap- 
pearance of  several  species  in  the  same  pool  in  the  spring,  the  effects 
of  stagnation  on  the  organization,  and  the  peculiar  heterogenesis  or 
polymorphism  due  to  age,  are  all  capable  of  yielding  valuable  addi- 
tions to  theoretical  biology.  While  much  care  and  attention  are 
requisite,  and  considerable  collateral  information,  yet  the  Gladoceran 
studies  of  Professor  Weismann  afford  a  suitable  model  and  induce- 
ment. In  a  purely  systematic  paper  like  the  present  one  no  attempt 
can  be  made  to  indicate  these  lines  of  work. 

FAMILIES  OF  THE  FRESH-WATER  COPEPODA. 

I.  Calanidae.  Body  elongate;  abdomen  more  slender  and  quite 
distinct  from  the  thorax.  Antennae  long,  23  to  25-jointed;  in  the 
male  that  of  the  right  side  modified  for  prehension.  First  four  pairs 
of  feet  two-branched,  outer  branch  three-jointed.  Fifth  feet  several- 
jointed,  those  of  the  male  prehensile;  dissimilar  on  the  two  sides. 
Ovisac  single.     Habit  strongly  natatory. 

II.  Cyclopidse.  Cephalothorax  compact,  ovoid;  abdomen  slender. 
Antennse  usually  shorter  than  the  cephalothorax,  both  geniculate  in 
the  male,  8-  to  18-jointed.  Second  antennae  (antennules)  one-branched. 
Fifth  feet  rudimentary,  a  sixth  pair  sometimes  present,  especially  in 
the  male.     Ovisacs  double,  lateral.     Habit  natatory. 

III.  Harpacticidae.  Body  cylindrical  or  flattened;  abdomen  not 
sharply  distinct.  Antennae  short,  not  more  than  10-jointed,  those  of 
the  male  both  geniculate.  Antennules  palpate.  First  pair  of  swim- 
ming feet  usually  prehensile.  Fifth  feet  foliaceous,  somewhat  dissimi- 
lar between  the  sexes.  Ovisac  usually  single.  Habit  creeping  or 
sub-natatory. 

FAMILY  CALANIDJ:. 

This  group  is  pre-eminently  marine  and  contains  diverse  and 
graceful  forms,  mostly  with  very  elongated  bodies  and  antennae.  Of 
the  six  genera  here  enumerated  as  more  or  less  habituated  to  the  use 
of  fresh  water,  two  are  found  as  yet  only  in  America  and  one  is  con- 
fined to  Europe. 
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Heterocope,  namely,  is  very  near  Epischura,  both  being  restricted 
to  fresh  water.  Diaptomus  and  Osphranticum  are  likewise  only  ac- 
cidentally found  in  the  seas,  though  their  nearest  allies  are  marine. 
The  genus  Limnoealanus  is  as  yet  found  in  America  only  in  the  Great 
Lakes. 

In  the  distribution  of  genera  we  here  follow  Brady,  whose  defini- 
tion of  the  family  Calanidw,  including  Calmiidce  and  Fontellidce  of  au- 
thors, we  quote:  "Body  elongated;  composed  of  from  ten  to  twelve 
[obvious]  segments.  Abdomen  nearly  cylindrical,  much  narrower 
than  the  cephalothorax  and  prolonged  at  the  posterior  extremity  into 
two  more  or  less  cylindrical  caudal  branches  [stylets].  First  segment 
of  thorax  often  anchylosed  with  the  head;  fourth  and  fifth  segments 
also  often  coalescent.  Head  only  rarely  divided  into  two  segments. 
Anterior  antennte  very  long  and  composed  of  twenty- four  or  twenty- 
five  joints;  that  of  the  right  side  in  the  male  often  modified  for  grasp- 
ing [geniculate].  Posterior  antennae  large,  composed  of  a  basal  joint, 
from  which  spring  usually  two  branches,  the  primary  branch  consist- 
ing of  two,  the  secondary  of  several  joints.  Mandibles  strongly 
toothed  at  the  apex,  palp  (usually)  two-branched.  Maxillse  strong, 
and  provided  with  a  many-lobed  palp.  Foot-jaws  strongly  devel- 
oped: first  pair  very  broad;  the  basal  joints  having  on  the  inner  mar- 
gin wart-like  processes,  from  which  spring  long  ciliated  bristles;  the 
distal  extremity  divided  into  three  short  joints  which  are  thickly  be- 
set with  strong  and  long,  ciliated  setae;  second  pair  longer  and  more 
slender,  basal  portion  forming  two  long  oval  joints;  apical  portion 
usually  four-to  six-jointed.  First  four  pairs  of  feet  two-branched,  the 
outer  branches  always  three-jointed.  Fifth  pair  either  like  the  fore- 
going, or  much  modified,  unlike  on  the  two  sides,  and  in  the  male 
forming  clasping  organs.  A  heart  is  present.  Eyes  either  median 
and  stalked  or  paired  (lateral)  and  sessile;  in  the  latter  case  being 
often  coalescent  and  composed  of  several  lenses.  Sexual  organs  in 
the  female  symmetrical,  in  the  male  asymmetrical.  Ovisac  single, 
borne  in  front  of  [below]  the  abdomen. 

The  Calanklce  are  distributed  over  the  whole  globe,  and  yet  the 
limitations  of  range  are  much  more  strict  than  in  the  other  groups. 
Thus  no  species  of  the  eastern  continent  has  been  positively  identified 
in  America,  while  the  majority  of  the  Cyclopidce  of  America  are  old 
world  species  or  vicarious  forms. 

Range  of  altitude  is  also  limited,  and  the  delicate  organization  of 
the  Qdanida'  responds  to  slight  changes  of  the  environment.  The 
origin  of  our  fresh-water  genera  from  the  marine  forms  in  compara- 
tively recent  times  is  on  many  accounts  very  probable.  The  forma- 
tion of   large    inland    bodies    of   fresh  water  was  an  essential  pre- 
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requisite,  and  the  limitations  of  range  in  themselves  point  to  a  more 
recent  origin  than  the  other  groups  of  micro-crustacea;  nor  is  it  diffi- 
cult to  trace  the  connecting  links  in  many  cases. 


KEY  TO  THE  FRESH- WATER  GENERA  OF  THE  CALANID^. 

I.  Fifth  feet  of  the  female  bi-ramose. 

a.  Inner  rami  of  all  the  swimming  feet  three-jointed. 

*  Inner  ramas  of  the  right  male  fifth  foot  three-jointed, 

t  Outer  ramus  of  the  right  male  fifth  foot  two  jointed.  L/iinnocalanus,  48 
ft  Outer  ramus  of  the  right  male  fifth  foot  three-jointed. 

Osphranticuin,  85 

**  Inner  ramus  of  the  right  male  fifth  foot  reduced.      .      .      .         *Boeckella. 

&.  Inner  rami  of  the  first  swimming  feet  two-joiuted.     .     .       .      Diaptotuiis,  54 

c.  Inner  rami  of  all  the  swimming  feet  two-jointed Broteas,  80 

II.  Fifth  feet  of  the  female  uni-ramose. 

a.  All  the  swimming  feet  with  the  inner  ramus  one-jointed. 

*  Abdomen  symmetrical,  not  prehensile  in  the  male.      .      Heterocope,  80 
**  Abdomen  unsymmetrical,    with   prehensile  appendages  in   the 

male Episcliura,  81 

b.  First  swimming  foot  with  one-jointed  inner  ramus,  the  rest  two- 

jointed Eurytemora,  49 

c.  Swimming  feet  with  three-jointed  inner  rami. 

*  Fifth  foot  of  the  male  one-branched.     .      .      .      Pseudodiaptonius,  53 
**  Fifth  foot  of  the  male  with  one-jointed  inner  ramus.     .      .  *Poppella. 


GENUS    LIMNOCALANUS      Sars.     1863. 

Cephalothorax  six-jointed,  slender,  last  segment  never  divaricate. 
Abdomen  in  the  female  three-  or  four-jointed  (not  including  stylets), 
in  the  male  five-jointed.  Caudal  stylets  elongated  with  five  setse. 
First  antennse  25-jointed,  shorter  than  the  body;  in  the  right  antenna 
of  the  male  a  geniculate  joint  between  segments  18  and  19.  Second 
pair  of  maxilliB,  strong,  eight-jointed,  last  joint  unguiculate.  Feet 
bi-ramose,  those  of  the  first  four  pairs  with  three-jointed  rami.  Outer 
ramus  of  fifth  feet  in  the  female  three-jointed,  with  a  claw-like  process 
from  the  second  segment;  inner  ramus  like  those  of  the  other  feet. 
The  outer  ramus  of  the  right  foot  of  the  male  more  conspicuously 
modified,  apparently  two-jointed,  with  a  long  apical  claw.  This 
genus  very  closely  approaches  Centropages,  which  latter  is  its  marine 
prototype.  The  genus  is  represented  by  two  species,  one  of  which  is 
circumpolar,  the  other  occurring  in  China  farther  south. 

*Not  dejcribed  by  the  author.    See  plates. 
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(Species  preceded  by  an  asterisk  have  been  reported  In  America.) 

*  Liiniiocalauus  macrurus  Sars. 

Plate  I,  Figs.  1-4, 

Centropages  grimaldii,  De  Guerne  '86. 

Limnocalanus   macraras  var.  auctus,  Forbes  '87;  Sars  '62;  Nordquist  '83;  De  Guerne 

and  Richard  '89;  Marsh  '92. 

The  subcylindrical  three  jointed  abdomen  is  longer  than  the  elon- 
gate oval  six-jointed  thorax.  The  stylets  are  very  long,  spiny  and 
ciliated.  Antennae  hardly  reaching  the  penultimate  abdominal  seg- 
ment. The  claw  of  the  female  fifth  foot  armed  with  fine,  sharp  spines. 
The  claw  of  the  male  right  fifth  foot  is  thick  and  bears  two  spines 
internally.     Color  generally  hyaline.     Length  about  2.0  mm. 

Lininocalauus  siueusis  Poppe. 
De  Guerne  and  Eichard  '89. 
This  smaller  and  rather  depauperate  form  from  China  may  be 
recognized  by  the  fact  that  the  claw  of  the  fifth  foot  of  the  female  has 
strong  and  irregular  teeth  and  that  of  the  right  fifth  foot  of  the  male 
is  slender  and  flexuous.  The  abdomen  is  shorter  than  the  thorax. 
Length  1.65  mm. 

GENUS  EURYTEiUORA  Giesbrecht. 

(Temorella  of  Glaus,  Poppe,  Nordquist,  Herrick.) 
Relatively  robust;  cephalothorax  six-jointed;  frontal  processes 
present.  Abdomen  of  the  male,  five-jointed,  of  the  female,  three- 
jointed.  Caudal  stylets  slender,  often  very  long  relatively;  apical 
setse  four,  also  a  similar  lateral  seta.  Antennae  23-  or  24-jointed, 
about  as  long  as  the  cephalothorax.  In  the  male  20  jointed  with  the 
geniculation  between  segments  18  and  19.  Four  pairs  of  bi-ramose 
swimming  feet,  the  first  pair  with  a  one-jointed  inner  ramus,  the 
second  to  fourth  pairs  with  two-jointed  inner  ramus.  Fifth  pair.of  feet 
in  the  female  simple,  similar,  penultimate  segment  produced  into  a 
strong  hook  process;  fifth  feet  of  the  male  uni-ramose,  each  three- 
jointed,  dissimilar,  last  joint  of  the  right  foot  unguiform,  of  the  left 
expanded. 

The  genus  Temora  was  founded  by  Baird,  to  receive  one  of  the 
Galanidce  found  abundantly  on  the  English  coast  and  since  identified 
in  various  places  along  the  shores  of  the  German  ocean.  Much  con- 
fusion has  existed  from  the  first  in  the  nomenclature  of  this  group  re- 
sulting, in  the  first  place,  from  the  assumption  that  the  type  of  the 
genus  Temora  is  identical  with  Monoculns  finmarcMcus  of  Gunner, 
falsely  identified  with  Cycloj^s  longicornis  of  Mueller,  and  later  from 
the  fact  that  the  male  of  one  species  has  been  wedded  by  our  synon- 
omy  to  the  female  of  a  distinct  though  closely  allied  form. 


50 


GEOL.  AND   NAT.  HIST.  SURYEY   OF   MINNESOTA. 


Still  later  it  became  evident  that  two  sections  could  readily  be 
distinguished  within  the  genus  which  have  since  then  been  elevated  to 
generic  rank  by  Claus.  Both  these  groups  agree  in  several  charac- 
ters, such  as  the  following:  Head  distinct  from  the  thorax,  fourth 
and  fifth  thoracic  segments  closely  united,  frequently  only  the  lateral 
or  pleural  portions  of  the  latter  being  evident,  abdomen  composed  of 
four  segments  in  the  male  and  three  in  the  female,  antennae  shorter 
than  the  body,  24-(or  26  ?)  jointed,  right  male  antenna  geniculate,  in- 
ner rami  of  swimming  feet,  one-or  two-jointed,  in  the  female  small,  in 
the  male  prehensile.  As  restricted  by  Claus,  the  genera  stand  re- 
lated as  shown  by  the  following  tabular  diagnosis: 


Temora. 

AnteuDai  of  male  24  jointed,  genicu- 
latioD  between  joints  18  and  19.  Max- 
illae and  maxillipeds  rather  large. 

Fiist  foot  with  two-jointed  inner 
ramus. 

Fifth  feet  one-branched,  the  left  in 
the  male  three-jointed,  dactylate,  right 
two-jointed,  unguiculate,  in  the  female 
apparently  two-jointed. 

Habit,  marine. 

Sp.  1.  T.longicaudata 'Luhhock  {=T. 
finmarcMca  Baird,  etc.).  Angle  of  last 
abdominal  segment  rounded,  left  foot 
of  fifth  pair  in  male  three-jointed,  with 
a  long,  immovable  process  on  the  first 
joint,  the  two  remaining  forming  an 
apposable  clasper,  antennie  as  long  as 
whole  body.     (North  Sea.) 

»S!p.  2.  T.  armata  Claus.  Angle  of 
last  abdominal  segment  produced  for- 
ward, left  foot  of  fifth  pair  in  the  male 
with  the  terminal  joint  expanded  into 
a  plate,  antennse  reaching  nearly  to  end 
of  the  abdomen.     (Mediterranean.) 

Sp.  3.'  T.  duhia  Lubbock.  (As  iden- 
tified by  Brady.)  Exactly  as  in  T.  ar- 
mata*, save  that  the  antennse  are  said 
to  be  about  as  long  as  the  cephalothorax. 
(Pacific  and  Atlantic  Oceans.) 


*The  agreement  is  so  close,  eren  in  minute 
details,  that  a  varietal  distinction  at  the  utmost 
seems  demanded.  See  Claus,  Ufber  die  Gallun- 
gen  Temora  und  Temore/lri,  and  Brady,  Challen- 
ger Copepoda. 


Eurytemora. 

Antenrse  24-(25?)  jointed,  genicula- 
tion  between  joints  18  and  19.  Max- 
illae and  maxillipeds  quite  shoit. 

First  foot  with  Ijointed  inner  ra- 
mus. 

Fifth  feet  one-branched,  both  three- 
jointed,  the  left  with  an  expanded  apex, 
the  right  with  a  strong  claw,  in  the  fe- 
male obviously  three-jointed,  the  pen- 
ul  ti  mate  segment  bearing  a  strong  spine. 

Habit  sub-marine  or  fluviatile. 

Sp.l.  E.velox{Ul\g.)  Brady  (=7. 
dausii  Hoek).  Penultimate  joint  of 
the  fifth  foot  of  female  with  a  single 
spine  externally,  caudal  stylets  four  to 
five  times  as  long  as  wide  and  feebly 
spined.  (Scandinavian  and  North  Eu- 
ropean coasts.) 

Sp.  2.  E.  affinis  Poppe.  Last  seg- 
ment of  thorax  produced.  Penultimate 
segment  of  fifth  foot  in  the  female,  with 
two  spines  externally,  caudal  stylets 
six  to  seven  times  as  long  as  wide. 
Segmentation  of  last  joints  of  male  an- 
tenna3  more  obvious.  (Same  localities 
and  rivers  Rhine,  Elbe,  etc.)  [See  be- 
low on  7'.  hirundo.'l  Poppe  very  posi- 
tively declares  7\  dausii  to  be  identical 
with  the  T.  velox  of  Lilljeborg,  but 
Claus  explains  that  the  male  seen  by 
Lilljeborg  was  T.  dausii.  As  identified 
by  Brady,  in  England,  7.  velox  evi- 
dently corresponds  to  T.  dausii,  whhic 
should  therefore  probably  yield  priority 
to  the  older  name. 

E.  affinis  occurs  very  abundantly  in 
rivers  and  estuaries  of,  as  well  as  in  the 
Gulf  of  Me^iico. 

Sp.  3.  E.  lacusfris  Poppe.  Last  seg- 
ment of  thorax  rounded.  Penultimate 
segment  of  fifth  foot  of  female  with  two 
spines.  Caudel  stylets  of  female  about 
as  long  as  broad.  From  fresh-water 
lakes,  Holstein,   Sweden,  Finland,  etc. 
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*Euryteniora  afflnis  Poppe. 

Plates  I,  Figs.  5-10;  LX,  Figs.  8-15, 

Lilljeborg  '53  (Temora  velox);  Poppe  '80  (Temora  affinis);  Claus  '81  (Temora  affiais); 
Giesbrecht  '81^  (Eurytemora  hirundo). 

Form  rather  robust,  about  1.60  mm.  long,  variously  ornamented 
with  colord  markings;  head  separated  by  an  obvious  suture  from  the 
thorax,  rounded  anteriorly,  with  small  forked  beak;  antennae  about  as 
long  as  the  thorax,  24:iointed,  the  twelve  basal  joints  being  quite  short 
and  uniform,  in  the  right  male  antenna  geniculated  and  thickened  be- 
yond the  twelfth,  the  geniculation  beiug  between  the  eighteenth  and 
nineteenth,  the  seventeenth  and  eighteenth  segments  furnished  with 
comb  like  or  file-like  plate  against  which  plays  a  similar  shorter  plate 
on  the  nineteenth;  the  antennules  short,  three-jointed  ramus  with 
twelve  seta?,  two-jointed  ramus  with  about  fifteen;  jaw  with  eight 
acuminate  teeth  and  a  small  spine;  mandiblar  palp  with  a  two-jointed 
and  four  jointed  ramus,  the  former  with  seven  terminal  and  four  lat- 
eral setic;  maxilliped  very  small,  six-jointed;  first  pair  of  feet  with  the 
inner  ramus  one-  the  other  three-jointed,  remaining  swimming  feet, 
two-  and  three-jointed;  fifth  foot  in  the  female  with  three  joints  (appar- 
ently four),  the  basal  bearing  a  single  external  spine,  the  second,  two 
external  spines  and  a  strong  internal  process,  the  terminal  joint  a  long 
pectinate  seta  and  a  small  spine;  the  fifth  feet  of  the  male  both  four- 
jointed,  the  right  terminating  in  a  long,  irregularly  excised  claw  and 
the  left  in  a  fan-shaped  expansion  with  a  central  spine.  The  abdomen 
is  five  jointed  in  the  male  and  terminates  in  two  long  slender  stylets, 
but  sparsely  beset  with  bristles  along  the  inner  margin,  while  in  the 
female  the  abdomen  is  three  jointed  and  the  shorter  stylets  are  densely 
spinous  and  bear  numerous  fine  sette  medianly.  The  second  segment 
of  the  abdomen  in  the  female  is  produced  into  a  spiniferous  process 
with  small  spines  on  its  sides.  The  caudal  stylets  are  about  six  times 
as  long  as  wide  in  the  female  and  nearly  eight  times  in  the  male,  the 
preceding  segment  being  densely  covered  with  short  spines  in  the 
former,  while  in  the  latter  there  is  on  either  side  a  cluster  of  longer 
stylets.  The  eggs  are  carried  in  a  large  spherical  mass  beneath  the 
abdomen  as  in  OsphranUcum  (Potamoichetor).  The  one-jointed  ramus 
of  the  first  foot  bears  seven  setse,  tlie  terminal  joint  of  the  other  ramus, 
five  setfe  and  three  spines;  the  second  segment  of  the  inner  ramus  of 
second  and  third  feet  bears  six  sette,  its  predecessor  three,  while  the 
terminal  segment  of  the  outer  ramus  carries  five  sette,  one  long,  ser- 
rated, apical  spine  and  a  short  external  spine;  the  fourth  foot  has  bub 
five  set*  on  the  apical  segment  of  inner  ramus  and  five  set*,  a  ser- 
arted  spine  and  two  small  spines  upon  the  opposite  branch. 

4 


52  GEOL.  AND   NAT.  HIST.  SURVEY   OF   MINNESOTA. 

This  species  was  first  noticed  in  America  by  the  writer,  in  an  ap- 
pendix to  his  paper  in  the  twelfth  annual  report  of  the  state  geologist 
of  Minnesota.  Careful  study  of  abundant  material  since  then  shows 
the  identification  well-founded,  although  a  few  slight  differences  be- 
tween this  and  the  north  European  species  can  be  detected  which  are 
by  no  means  so  great  as  the  variations  in  the  figures  of  the  several 
European  authors  who  have  described  the  species.  Should  it  prove 
that  this  like  other  Calanidce  is  dimorphous  T.  clausii  may  disappear 
and  the  old  name  T.  velox  will  then  be  restored  for  both  forms. 

Claus  is  certainly  in  error  in  calling  the  fifth  pair  of  feet  four- 
jointed,  as  shown  by  his  own  figures  and  especially  those  of  Poppe. 
Great  interest  attaches  to  this  find,  because  it  seems  to  indicate  that 
the  same  morphological  species  has  arisen  under  similar  conditions  in 
isolated  stations.  Should  the  species  be  found  along  the  Atlantic 
coast,  however,  this  assumption  will  be  unnecessary. 

The  curious  resemblance,  amounting  almost  to  identity,  between 
the  Temora  armata  of  Claus  and  Brady's  T.  dubia  is  likewise  instruct- 
ive, leaving  very  little  doubt  of  close  genetic  relationship. 

Boeck's  description  of  T.  inermis  is  here  translated  for  the  sake  of 
completeness.  (See  Oversigt  over  de  ved  Norges  Xyster  iagtlagne  Cope- 
poder;  Vidensk.  Selskab.  Forhandlinger,  1864,  p.  16.): 

Length  about  1.50  mm.,  transparent,  colorless,  with  yellow  viscera 
and  a  yellow  band  on  the  posterior  part  of  the  head  and  another  upon 
the  first  segment  of  the  abdomen.  The  body  greatly  elongated,  slen- 
der. Head  divided  by  a  transverse  suture  into  two  parts,  likewise 
the  fourth  and  fifth  segments  distinctly  separated.  The  fifth  segment 
in  the  male  rounded,  in  the  female  accuminated.  The  first  joint  of 
the  abdomen  in  the  male,  but  the  middle  one  of  the  female,  the  short- 
est. The  caudal  appendages  elongate,  but  shorter  upon  the  abdomen 
of  the  male.  The  outer  seta  attached  nearer  the  middle  than  the- end 
of  the  caudal  stylets.  The  anterior  antenna  of  the  male  is  strongly 
swollen  in  the  middle  and  is  armed  with  small  spines  upon  the  eighth 
to  the  twelfth  joints.  Last  foot  of  the  female  two  jointed,  first  seg- 
ment short;  second  longer,  oval,  provided  on  the  outer  angle  with  a 
spine,  on  the  inner  with  a  longer  curved  spine-like  process,  at  the 
apex  is  a  long,  straight  spine.  The  fifth  legs  of  the  male  are  three- 
jointed;  second  joint  of  left  limb  shortest,  the  third  expanded  at  the 
end;  first  joint  of  the  right  foot  long,  but  less  broad;  spines  on  the 
inner  angle  very  small;  third  segment  rather  longer  and  provided  at  the 
end  with  simple  teeth. 

The  Temorella  (Eurytemora)  hlrundo  of  Giesbrecht  differs  from  T. 
affinis  on\y  in  three  very  significant  particulars:  first,  the  body  is  more 
slender;  second,  the  caudal  stylets  are  considerably  longer;  third,  the 
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last  segment  of  the  thorax  is  rounded  instead  of  acute,  and  bears 
minute  bristles.  The  close  agreement  of  the  other  parts  suggests  a 
local  race  or  variety,  but  it  may  be  best  to  retain  the  name  notwith- 
standing. 

GEKUS  PSEUDO-DIAPTOMUS  Herrick. 

Resembling  Metrida  and  JDiaptomus;  compactly  framed;  cephalo- 
thorax  six-jointed,  last  two  segments  coalescent  above;  head  rounded 
in  front,  beaked;  eye  small;  antenuce  appearing  22  jointed  in  both 
sexes,  longer  than  the  thorax;  the  right  male  antennae  geniculate  as  in 
Dkqjtomus;  antennules  bi-ramose,  both  rami  rather  short,  inner  one 
seeming  but  two  or  three-jointed;  mandible  ten  toothed;  maxillipedes 
well  developed;  feet  all  bi-ramose  save  the  last,  both  rami  three- 
jointed;  first  feet  smaller;  fifth  feet  with  inner  ramus  obsolescent,  in 
the  male  nearly  as  in  Diapfomus,  in  the  female  rather  slender,  simple, 
three-jointed;  abdomen  in  the  female  three-jointed,  in  the  male  five- 
jointed;  stylets  in  the  female  longer;  ovisac  single;  spermatophore 
pear-shaped,  liable  to  be  mistaken  for  eggs. 

*  Pseiiflo-diaptoimis  pelagicus  Herrick. 
Platk  I,  Figs.  11-17. 
Herrick,  '84  and  '87. 

Rather  compact;  thorax  alike  in  the  sexes,  antennae  short,  seeming 
22-jointed;  first  foot  small,  both  rami  three-jointed;  fifth  feet  in  the 
male  with  but  small  rudiments  of  the  inner  rami,  basal  portion  heavily 
armed  with  short  teeth,  otherwise  almost  as  in  Biaptomus;  fifth  feet 
of  female  slender,  alike;  abdomen  in  male  very  slender,  with  short 
stylets  armed  with  five  terminal  setie  and  a  series  of  bristles  on  the 
inner  margins,  distal  margin  of  segments  of  abdomen  toothed;  a  series 
of  spines  also  ornaments  the  middle  of  the  first  segment  below;  abdo- 
men of  female  short  and  very  spiny,  first  joint  thick,  second  slender, 
oblong,  third  joint  short;  length  of  abdomen  supplemented  by  that  of 
the  elongated  stylets,  which  are  spinulous  on  the  edges;  ovisac  ovoid, 
eggs  numerous;  opening  of  operculum  vulvfe  with  lateral  projecting 
lips. 

This  species  is  ornamented  with  irregular  markings  of  brownish 
color  which  gives  it  a  strange  appearance  not  observed  in  any  other 
Copepod.  The  size  is  like  Temora  velox,  which  the  female  resembles  a 
little,  a  resemblance  enhanced  by  the  elongated  stylets. 

This  genus  affords  an  illustration  of  a  "missing  link"  connecting 
the  fresh- water  genus  Diaptomus  with  its  fellows  of  the  sea.  In  most 
respects  the  species  closely  resembles  Diaptomus,  while  in  others  it  ap- 
proaches Drepanopus,  and  in  still  others  Euehceta.     The  entire  reduc- 
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tion  of  the  inner  branches  of  the  fifth  feet  in  both  sexes  is  especially 
remarkable  in  view  of  the  three-jointed  inner  rami  of  all  the  other 
feet.  The  fifth  foot  in  the  male  is  exceedingly  like  that  of  Drepanojms^ 
pedinatus  Brady,  while  those  of  the  female  are  on  the  same  numerical 
plan;  in  that  genus,  however,  the  male  antenna  is  not  geniculate  and 
the  first  foot  has  the  inner  ramus  one  jointed.  The  genus  Encliwta  is  a 
somewhat  miscellaneous  assemblage,  with  some  species  resembling 
Fseiido  dicq)tomus.     In  some  respects  Centropages  is  likewise  similar. 

GENUS  DIAPTOMUS  Westwood.     1836. 

Ci/dopsina — Milne-Edwards. 
Glaucea — Koch. 
Poniie — Ouchakoft'. 

Cephalothorax  composed  of  seven  segments,  of  which  the  cephalic 
two  are  more  or  less  closely  fused  to  form  the  head.  Abdomen  nar- 
row and  shorter  than  the  thorax,  with  three  obvious  segments  in  the 
female  and  four  in  the  male,  the  last  bearing  two  short  stylets.  Each 
caudal  stylet  is  armed  with  five  sub  equal  plumose  setre  and  one 
smaller  internal  bristle.  Antennae  of  the  first  pair  long,  25  jointed; 
in  the  male  geniculate  between  the  eighteenth  and  nineteenth  joint 
and  variously  thickened  and  armed,  the  penultimate  segment  often 
provided  with  a  curved  hook.  Second  antennae  (antennules)  two- 
branched;  the  exterior  branch  seven-jointed  and  bearing  apically  sev- 
eral long  setfe,  inner  ramus  shorter  and  two  jointed.  The  mandibles 
armed  with  about  nine  acute  teeth  and  provided  with  a  hi- ramose 
palp.  The  maxilke  of  the  first  pair  are  very  short  and  armed  with 
closely  set  setee.  The  second  maxilhe,  or  maxillipeds,  are  long  and 
directed  cephalad,  seven-jointed.  The  first  pair  of  swimming  feet  has 
a  two-jointed  inner  ramus  while  each  of  the  three  pairs  following  has 
both  rami  three  jointed.  The  fifth  pair  of  feet  are  dissimilar  between 
the  sexes  and  furnish  the  most  important  specific  characters.  In  the 
female  the  two  feet  are  alike  and  the  inner  ramus  is  reduced  or  rudi- 
mentary, often  one  jointed.  The  external  ramus  develops  a  strong 
claw  from  the  penultimate  joint,  while  the  small  apical  segment  bears 
one  or  more  small  spines.  The  fifth  feet  of  the  male  are  dissimilar, 
five  jointed,  the  inner  rami  rudimentary,  the  right  limb  having  a  long 
apical  claw  on  the  outer  branch. 

The  species  are  generally  slender  and  graceful,  the  antennte  often 
exceeding  the  body  in  length.  Some  forms  are  brilliantly  colored 
while  most  are  pellucid.  Perhajs  most  of  the  species  are  found  in 
open  lakes,  but  a  number  are  restricted  to  swampy  localities  and 
others  are  limited  to  early  spring  or  late  fall  and  stand  in  such  close 
relations  to  other  species  as  to  strongly  suggest  a  sort  of  heterogenesi& 
like  that  we  have  demonstrated  in  Cyclops. 
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The  American  literature  has  been  unfortunate  in  respect  to  this 
genus,  chiefly  because  the  European  species  were  so  imperfectly  de- 
scribed that  satisfactory  differentiation  was  impossible.  Within  the 
last  few  years  this  difficulty  has  been  removed,  and  the  work  of 
DeGuerne  and  Richard  has  laid  the  foundation  for  careful  discrimina- 
tion. It  is  thought  advisable  to  reproduce  the  essentials  of  the  de- 
scriptions of  the  known  species  so  that  other  students  may  have  the 
means  of  identifying  our  species,  only  a  small  part  of  which  are  as 
yet  satisfactorily  known. 

KEY  TO  THE  GENUS  DIAPTOMUS. 

I.       Male  with  a  hooked  appendage  on  the  last  joint  of  the  right  anten- 
na  asiaticus,  56;  denticornis,  56. 

II.  Male  with  a  serrated  plate  on  the  antepenult  segment  of  the  right 

antenna.     .     .     scrricoiii.s,  56;  wierzejj»kii,  57;  pectinicornis,  57; 

tryboiiii,  57;  hircus,  57. 

III.  Male  with  the  appendage  of  the  antepenult  segment  of  the  antenna 

prolonged  into  a  curved  hook  longer  than  the  penultimate  seg- 
ment  eiseni,  58;  fraiiciscanus,  58. 

IV.  Male  with  the  appendage  of  the  antepenultimate  joint  of  the  an- 

tenna straight,  and  as  long  as  or  longer  than  the  penultimate 
joint. 

a.  The  basal  joint  of  the  right  foot  of  the  fifth  pair  in  the  male  with 

an  external  accessory  process salinu^,  59;  laticep.s,  59. 

b.  The  basal  joint  of  the  right  male  fifth  foot  without  a  proce.'S.    .    iiiinutus,  59; 

aslilaudi,  60;  sicilis,  60;  baccillifer,  61 ;  slioshone,  61. 
V.     Male  with  the  appendage  of  the  antepenultimate  joint  of  the  an- 
tenna shorter  than  the  penultimate  joint. 

a.  The  first  segment  of  the  abdomen  unsymmetrical,  with  a  strong 

process  upon  the  right  side.       .      sig-nioaiidatiis,  63;  incongriiens,  63; 

gibber,  63. 

b.  The  antepenultimate  segment  of  the  antenna  of  the  male  with  a 

hyaline  appendage  along  its  outer  margin. 

*  Inner  ramus  of  the  right  fifth  foot  of  the  male  shorter  than  the 

basal  segment  of  the  external  ramus.     .      zacharia.si,  64;  leptopus,  64. 
**  Inner  ramus  of  the  right  fifth  foot  of  the  male  longer  than  the 

basal  segment  of  the  outer  ramus.       .       .       tatricilS,  65;  coeriileilS,  65. 
e.    The  antepenultimate  segment  of  the  right  antenna  of  the   male 
without  a  straight  lamina. 

*  The  process  of  that  segment  very  short  and  obtuse.      .      .      .      gracilis,  66. 
*''  The  process  of  the  antepenultimate  segment  of  the  right  male 

antenna  long  and  pointed. 
t  Inner  ramus  of  the  left  fifth  foot  of  the  male  shorter  than  or 

nearly  equal  to  the  basal  joint  of  the  outer  ramus.       .       orientalis,  66; 
stag-nalis,  66;  albuquerquensis,  67;  lintoul,  68. 
tt  Inner  ramus  of  the  left  fifth  foot  longer  than  the  basal  joint  of 

the  outer  ramus .siciloide.s,  69;  novaniexicaiius,  70; 

sanguineus,  71;  niinnetonka,  71;  arniatus,  '32. 
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VI.     Male  with  the  antepeaultimate  joint  of  the  right  antenna  not  armed 
with  hook  or  plate. 

a.  Internal  ramus  of  the  right  male  fifth  foot  longer  than  the  basal 

joint  of  the  outer  ramus. 

*  Internal  branch  of  right  fifth  foot  of  the  male  one-jointed,    oregoueiisis,  72; 

pallidas,  73;  pisciupe,  74;  laciniatus,  74. 

**  Internal  branch  of  the  right  fifth  foot  of  the  male  two-jointed.    .    castor,  74; 

glacialis,  75;  mirus,  75;  sancti-patricii,  75. 

b.  Internal  ramus  of  the  right  fifth  foot  of  the  male  shorter  than  the 

basal  joint  of  the  outer  ramus. 

*  This  internal  ramus  greatly  expanded lilljeborgi,  76. 

**  Inner  ramus  of  the  right  fifth  foot  of  the  male  not  enlarged. 

t  Abdomen  asymmetrical.  .  .  roubaiii,  76;  tyrelli,  76;  tbeeli,  77; 
lobatu.s,  77;  affiuis,  77;  ainblyodou,  78;  niississippiensis,  78. 
(D.  birgei,  79.) 

Diaptonius  asiaticus  Uljanin. 
Plate  X,  Fig.  7. 
Uljanin  '75  ;  De  Guerne  and  Richard  '89. 
This  seems  to  be  a  curious  depauperate  form  found  by  Uljanin  in 
the  desert  of  Kisil-Kum,  Siberia.     The  peculiar  form  of  the  fifth  feet 
of  the  male  together  with  the  hook  at  the  extremity  of  the  right  male 
antenna  serve  to  distinguish  it.     Length  of  female,  1.76  mm.;  of  an- 
tennae, 1.31  mm.     Color,  red. 

Diaptonms  denticornis  Wierzejski. 
Plate  X,  Fig.  4. 
Sars  '63  (castor);  Wierzejski  '83  and  '83  (gracilis),  and  '87. 
This  is  one  of  the  large  species  (3.0  mm.  long).     It  was  identified 
by  Sars  with  D.  castor.     Although  originally  found  in  Scandinavia, 
it  appears  to  occur  in  suitable  stations  throughout  Europe.     The  an- 
teunoe  are  short,  scarcely  exceeding  the  third  abdominal   segment. 
The  last  segment  of  the  right  antenna  of  the  male  hooked,  the  penul- 
timate segment  with  a  hyaline  plate.     The  figures  illustrate  the  char- 
acters of  the  fifth  feet. 

Diaptonms  serricornis  Lilljeborg. 

Plates  VIII,  Fig.  14;  IX,  Fig.  12. 

Lilljeborg  '88;  De  Guerne  and  Richard  '89. 

A  species  of  moderate  size  1.80  mm.  long,  characterized  by  the  fact 

that  the  antepenultimate  of  the  right  male  antenna  bears  a  projecting 

plate  furnished  distally  with  coarse  teeth.     The  fifth  feet  of  the  male 

are  also  characteristic.     The  last  thoracic  segment  bears  small  spines 

laterally.     The  caudal  stylets  about  equal  in  length  the  two  preceding 

segments  combined.     The  antennne  in  the  female  nearly  reach  the  end 

of  the  stylets  and  are  said  to  be  23-jointed.     The  species  was  found 

in  lakes  of  the  Eassian  tundras. 
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l>iaptoiiius  wierzejskii  Eichard. 

Plates  VIII,  Fig.  4;  IX,  Fig.  13. 

Richard  '88;  De  Guerns  aad  Richard  '89. 

A  rather  large  species  which  is  obviously  very  near,  if  not  a 
variety  of  J),  serricovnis.  The  caudal  stylets  equal  the  preceding  seg- 
ment. The  antennte  do  not  exceed  the  second  abdominal  segment  and 
in  the  male  are  armed  as  described  above.  The  internal  rami  of  the 
fifth  feet  of  the  female  are  one  Jointed.  The  species  has  beenencoun 
tered  in  Spain  and  Sixouy.     Length  2.75  mm. 

Diaptoiiiiis  ^  pectinicoruis  Wierzejski. 

Plate  X,  Fig.  3. 
Wierzejski  '87;  De  Gaerne  and  Richard  '89. 
This  species  can  only  be  separated  with  difficulty  from  the  other 
members  of  this  section.  Making  some  allowance  for  the  different 
positions  and  distortions  assumed  under  the  microscope  some  diverg- 
ence is  to  be  expected.  The  caudal  stylets  are  a  little  longer  than  the 
preceding  segment.  Antennae  reach  to  the  stylets.  The  dentate  plate 
on  the  antepenultimate  segment  of  the  right  mile  antenna  has  abDut 
fifteen  strong  teeth  on  its  distal  half.     1.8  mm.  long. 

*  Diaptomus  trybonii  Lilljeborg. 
Plates  VIII,  Fig.  17;  IX,  Fig.  4;  X,  Fig.  13. 
De  Gaerne  and  Richard  '89. 
This  is  a  very  peculiar  and  easily  distinguished  species.     It  has 
but  a  few  minute  denticulations  at  the  extremity  of  the  appendage  of 
the  antepenult  segment  of  the  male  antenna,  bub,  in  strictness,  must 
fall  into  the  present  section.     Rither  small  (1.5  mm).     The  last  tho- 
racic segment  with  a  dorsal  projection  which  extends  toward  the  right 
side.     The  first  abdominal  segment  in  the  female  also  has  a  large  dor- 
sal process.     The  caudal  stylets  are  short.     The  antennae  almost  reach 
the  base  of  the  stylets.     The  form  of  the  feet  may  be  gathered  from 
the  figures.     Oregon. 

Diaptomus  hircus  Brady. 

Plate  XXXLII,  Figs.  6-3. 

Brady  '91. 

Female. — Seen  from  above  the  body  is  widest  in  front,  thence 

tapering  backwards  to  the  hinder  end  of  the  thorax,  which  is  a  little 

wider  than  the  abdomen.     The  posterior  thoracic  angles  are  mucro- 

nate  but  not  very  strongly  produced.     The  anterior  antennoe  reach 

backwards  as  far  as  the  posterior  end  of  the  thorax.     Inner  branch  of 
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fifth  foot  two-Jointed,  more  than  half  as  long  as  the  first  joint  of  the 
outer  branch,  its  apex  clothed  with  a  fringe  of  minute  cilia;  second 
joint  of  the  outer  branch  ending  in  a  stout,  slightly  curved  claw, 
which  is  slightly  ciliated  on  the  concave  margin;  last  joint  bearing  at 
its  apex  a  long,  finely  ciliated  spine  and  one  much  smaller  seta. 

Male, — Antepenultimate  joint  of  the  right  antenna  armed  with  a 
plow-share  shaped  process,  which  is  nearly  half  as  long  as  the  follow- 
ing joint,  and  has  an  obscurely  fimbriated  free  margin.  Inner  branch 
of  the  fifth  foot  on  the  left  side  very  small;  outer  branch  slender,  end- 
ing in  two  subequal  finely  pectinated  setne;  the  last  joint  of  the  pro- 
topodite  has  a  finger-like  hyaline  api^endage  on  the  inner  margin,  and 
there  is  a  similar  but  smaller  organ  in  the  same  position  on  the  right 
foot.  Inner  branch  of  the  right  fifth  foot  very  small,  pyriform,  one- 
jointed,  acuminate;  terminal  claw  of  the  outer  branch  long,  slender, 
subsigmoid.     Length  1.1  mm. 

*  Diaptomus  eiseiii  Lilljeborg. 

Plate  X,  Fig.  11. 

De  Guerne  and  Richard  '89. 

One  of  the  largest  species  known.  First  segment  of  abdomen  with 
lateral  spines.  Caudal  stylets  short,  hairy.  Antennae  short,  reaching 
the  lateral  processes  of  the  abdomen.  Antepenultimate  segment  of 
right  male  antenna  with  a  hooked  process  reaching  beyond  the  end  of 
the  antenna.  Inner  ramus  of  the  fifth  foot  of  female  obscurely  two- 
jointed.  The  fifth  feet  of  the  male  very  unequal,  inner  rami  two- 
jointed;  basal  joint  of  the  right  foot  provided  with  a  spiny  process. 
Length  4.0  mm  ;  male  3.5  mm.  This  form  is  about  the  size  of  D. 
stagnalis,  but  seems  quite  distinct;  it  was  found  at  Centreville,  Cal. 

*  Diaptomus  frauciscanus  Lilljeborg. 

Plate  VIII,  Figs.  12,  \Q. 

De  Guerne  and  Richard  '89. 

A  species  of  moderate  size  (2.3  mm.).  Last  segment  of  the  thorax 
obtuse  with  minute  spines.  First  segment  of  abdomen  about  as  long 
as  the  rest  of  the  abdomen,  sjained  laterally.  Second  abdominal  seg- 
ment very  short.  Caudal  stylets  short.  Antennre  reaching?  to  the 
stylets,  25  jointed.  The  hook-like  process  of  the  antepenultimate 
joint  of  the  male  antennne  a  litlle  longer  than  the  penultimate  joint. 
The  form  of  the  fifth  feet  chiefly  separates  this  species  from  Dkq)fomus 
similis  Herrick.  Collected  in  the  vicinity  of  San  Francisco,  Cal., 
by  G.  Eisen. 
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Diaptomus  saliuus  Daday. 

Plate  VIII,  Fig.  3. 

Daday  '85^;  De  Guerne  and  Richard  '88^  (D.  blanchardi),  and  '89. 

This  species  was  found  by  Daday  in  Forda,  Hungary,  and  is  identi- 
fied with  the  form  subsequently  described  by  De  Guerne  and  Richard 
as  I),  hlanchardi.  It  may  be  recognized  by  the  sharp  spines  on  the 
right  side  of  the  first  and  second  segments  of  the  abdomen  (affording 
a  transition  toward  Heterocope  and  Upischura),  and  also  by  the  pecu- 
liar armature  of  the  male  fifth  feet,  which  have  accessory  processes 
upon  the  basal  joint  of  the  right  limb  and  the  second  segment  of  its 
outer  ramus.  The  apical  segment  of  the  outer  ramus  of  the  fifth  feet 
of  the  female  are  unusually  well  developed.  The  antepenultimate 
segment  of  the  male  geniculate  antenna  has  a  very  long  straight  pro- 
cess, longer  thau  the  two  following  segments.  Length  of  female  2.2 
mm.    The  very  short  antennae  and  saline  habitat  further  distinguish  it. 

Diaptoiims  laticeps  G.  O.  Sars. 

Sars  '63;  De  Guerne  and  Richard  '89. 

This  species,  which  is  widely  distributed  in  Europe,  has  the  front 
considerably  dilated.  The  antennte  are  as  long  as  the  body.  The 
caudal  stylets  as  long  as  the  two  preceding  combined.  The  antepe- 
nultimate of  the  geniculate  antenna  has  a  process  shorter  than  the  pe- 
nultimate segment.  The  male  fifth  foot  has  armature  similar  to  D. 
salirms.     Length  1.5  mm. 

*  Diaptomus  ininutiis  Lilljeborg. 

Plate  VIII,  Fig.  9. 

De  Guerne  and  Richard  '89;  Marsh  '93  and  '93. 

One  of  the  smallest  species  of  the  genus,  originally  taken  in  Green- 
land, but  widely  distributed  in  the  northern  regions.  Slender,  with 
the  greatest  width  behind  the  middle.  The  fourth  and  fifth  thoracic 
segments  fused  or  more  or  less  distinct  in  the  old,  with  small  mucron- 
ate  lateral  lobes.  First  segment  of  the  abdomen  as  long  as  the  re- 
mainder, expanded  anteriorly  and  armed  with  small  spines.  Second 
and  third  abdominal  segments  partly  fused,  the  second  very  short. 
Caudal  stylets  twice  as  long  as  broad.  Antenmc  25  jointed,  some- 
what longer  than  the  stylets.  Antepenult  segment  of  male  antenna 
with  a  long  slender  process,  nearly  as  long  as  the  two  following  seg- 
ments and  slightly  hooked  at  the  tip.  The  external  ramus  of  the  fifth 
foot  of  the  female  is  two-jointed,  with  a  short  claw,  the  inner  ramus  is 
small  and  one  jointed.  The  left  fifth  foot  of  the  male  is  much  shorter 
than  the  right,  and  its  apical  segment  is  armed  with  a  spiny  pad  and 
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two  larger  spines;  the  inner  ramus  is  of  moderate  size.  The  inner  ra- 
mus of  the  outer  leg  is  obsolescent.  The  accessory  spine  of  the  outer 
ramus  is  near  the  middle  of  its  segment.     Length  1.0  mm. 

Marsh  finds  this  form  in  Green  lake  and  the  Great  Lakes;  it  may, 
therefore,  be  expected  in  Lake  Superior  in  Minnesota. 

*  Diaptonius  aslilandi  Marsh. 

Plate  VI,  Figs.  4-6. 

Marsh  '93. 

"A  small  pelagic  species  closely  resembling  D.  sicilis  Forbes.  In 
form  it  is  slender,  hardly  to  be  distinguished  from  D.  sicilis  and  D. 
minulus.  The  first  joint  of  the  abdomen  in  the  female  is  longer  than 
the  remaining  part  of  the  abdomen,  is  dilated  at  the  sides  and  bears 
two  minute  lateral  spines.  The  second  and  third  joints  are  so  closely 
united  that  the  abdomen  appears  two  jointed.  The  furcal  joints  are 
about  twice  as  long  as  broad.  The  aoteanfe  reach  just  beyond  the 
furca.  The  right  antenna  of  the  male  is  much  swollen  anterior  to  the 
geniculating  joint,  and  bears  on  the  antepenultimate  an  appendage 
slightly  exceeding  in  length  the  penultimate  joint.  This  appendage 
may  be  blunt  pointed  or  slightly  enlarged  at  the  extremity.  The 
fifth  feet  of  the  female  are  rather  slender;  the  outer  ramus  is  two- 
jointed.  The  third  joint  is  represented  by  two  short  spines.  The 
inner  ramus  is  one-jointed,  a  little  longer  than  the  first  joint  of  the 
outer  ramus,  armed  at  the  tip  with  two  rather  loDg  spines. 

"The  feet  of  the  male  are  slender.  The  basal  joint  of  the  right  foot 
is  about  twice  as  long  as  that  of  the  left.  The  first  joint  of  the  outer 
ramus  is  a  little  wider  than  long.  The  second  joint  is  wider  at  the 
inner  than  the  outer  end;  the  lateral  spiue  is  stout,  curved,  situated 
near  the  inner  end.  The  terminal  hook  is  slender  and  falciform.  The 
inner  ramus  is  slender,  one-jointed,  and  about  one-third  longer  than 
the  first  joint  of  the  outer  ramus.  The  left  foot  extends  a  little  beyond 
the  first  joint  of  the  outer  ramus  of  the  right.  The  second  joint  of  the 
outer  ramus  has  three  blunt  spines  upon  its  apex  and  is  armed  with 
minute  bristles  within.  The  inner  ramus  is  slender,  one-jointed,  and 
reaches  about  half  the  length  of  the  second  joint  of  the  outer  ramus. 
Length  of  female  0.97  mm.;  of  male  0.89  mm." 

This  is  a  pelagic  species  found  in  Lake  Superior  and  others  of  the 
Great  Lakes,  and  consequently  occurs  upon  the  shores  of  Minnesota. 

*  Diaptonius  sicilis  Forbes. 

Plates  V,  Figs    1-7;  XIII,  Fig.  18. 

Herrick '83  and  '84;  De  Gnerne  and  Richard  '89;  Forbes  '91;  Marsh '93. 

The  discrepancies  respecting  this  species  as  described  by  various 
authors  must  be  due  to  heterogenesis.  It  varies  greatly  in  size  and 
armature  of  the  feet.     The  form  is  slender  and  graceful  and  very  like 
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D.  palUdus,  from  whicli  ifc  differs  in  possessing  a  hook  on  tlie  right 
male  antennae.  The  antennne  exceed  the  caudal  setae  and  are  very- 
slender;  that  of  the  male  on  the  right  side  bears  a  curved  plate  or 
hook  which  in  my  specimens  is  decidedly  shorter  than  the  following 
joint,  though  said  to  be  equal  to  it  by  De  Guerne  and  Eichard.  The 
fifth  feet  of  the  female  resemble  those  of  palUdus.  The  inner  rami  of 
the  male  fifth  feet  are  two  jointed  in  the  type,  but  both  Marsh  and  I 
find  forms  with  one  jointed  rami.  The  terminal  claw  of  the  right 
foot  is  long  and  geniculately  curved,  the  accessory  spine  of  the  pre- 
ceding segment  is  near  the  distal  one-third,  the  inner  ramus  is  (in  our 
form)  quite  slender,  longer  than  the  basal  segment  of  the  outer  ramus. 
The  terminal  joint  of  the  left  foot  is  rounded  and  ciliated,  as  well  as 
furnished  with  two  spines.  Length  of  larger  forms  1.4  mm.,  male 
considerably  less.  Our  small  form  is  1.1  mm.  long  and  may  prove  a 
subspecies,  though  agreeing  with  Marsh's  figures.  Compare  also  D. 
siciloides,  the  western  representative  of  this  small  form. 

Diaptomus  baccillifer  Koelbel. 

Plate  X,  Fig.  2. 

Wierzejski  '82    (D.  gracilis  var.  d  and   b);    Koelbel  '85;   Wierzejski  '87  (D.    mon- 

tanus);  De  Guerne  and  Richard  '89. 
A  small  species  encountered  in  high  latitudes  and  altitudes  of 
the  old  world,  Siberia  and  the  Alps  being  the  chief  stations,  is  not 
well  distinguished  from  its  allies.  The  antennae  reach  the  stylets,  and 
in  the  male  the  geniculate  antenna  has  a  strong  process  on  the  ante- 
penult joint.  The  internal  rami  of  the  fifth  feet  are  more  or  less  dis- 
tinctly two-jointed,  being  very  short  in  the  female.  The  inner  ramus 
of  the  left  foot  in  the  male  is  fused  with  the  preceding  segment,  and 
near  its  base  is  a  spine.  The  outer  ramus  of  the  same  foot  is  forcipate. 
Length  1.0  to  1.5  mm. 

*  Diaptomus  shoslione  Forbes. 
Plate  V,  Fig.   11. 
Forbes  '93. 
"A  very  large    and   robust  species.     Thorax  broadest   in  front, 
across  the  maxillne,  tapering  gradually,  with  little  convexity  to  the 
posterior  third.     In  the  female  the  angle  of  the  last  segment  is  bifid, 
both  projecting  points  being  minutely  spinose  at  the  tip.     The  first 
segment  of  the  abdomen  is  laterally  expanded;  the  expansion  of  the 
leftside  with  a  minute  spine  at  the  apex  behind;  that  on  the  right 
produced  at  the  same  jjoiut  into  a  small,  rounded  tubercle,  0.03  mm. 
in  length,  about  as  broad  as  long,  making  this  first  segment  somewhat 
unsymmetrical."     '^Egg  mass    very  large,   obovate  (narrowest   for- 
ward).    Right  antenna  of  male  robust,  the  last  two  joints  without 
special  appendages,  antepenultimate  with  a  long  inarticulate  process 
at  its  outer  apex,  extending  beyond  the  tip  of  the  penultimate  and  to 
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the  middle  of  the  last  segment.      The  margins  of   this  process  are 
smooth,  but  it  is  broad  and  emarginate  at  the  tip.     The  fifth  pair  of 
legs  of  the  male  resemble  the  corresponding  appendages  of  D.  stag'tialis, 
but  differ  notably  in  detail.     The  left  ramus  of  the  right  leg  is  borne 
at  the  inner  terminal  angle  of  the  second  joint,  is  longer  than  the 
joint  following,  is  armed  at  the  apex  with  a  few  small  acute  spines, 
and  bears  upon  its  outer  margin,  near  the  tip,  a  broad  fascicle  of 
delicate  hairs.     The  basal  joint  of  the  outer  ramus  is  two-thirds  the 
length  of  the  second  joint  of  the  peduncle,  and  without  hairs  or  spines 
of  any  description.     The  second  joint  of  this  ramus  is  about  equal  in 
length  to  the  second  joint  of  the  peduncle,  and  bears  at  its  outer  mar- 
gin, close  to  the  tip,  the  usual  stout  seta,  which  is  two-thirds  as  long 
as  the  joint  to  which  it  is  attached.     The  terminal  claw  is  not  regu- 
larly curved,  but  is  nearly  straight  for  the  basal  three-fourths.     The 
left  leg  is  bi  ramose,    the  inner  ramus  straight,  slender,  extending 
about  to  the  middle  of  the  second  joint  of  the  outer,  and  armed  at  its 
tip.     The  second  joint  of  this  ramus  is  as  long  as  the  first,  if  measured 
from  the  tip  of  the  apical  spine.     This  spine,  seen  from  behind,  is 
stout,  conical,  rather  blunt,  and  has  opposed  to  it  within,  projecting 
from  the  inner  angle  of  the  segment,  a  stout,  curved  seta,  slightly 
plumose  on  its  distal  half.     Between  these,  but  more  closely  applied 
to  the  outer  spine,  is  a  hemispherical  cushion  like  elevation,  set  with 
small,  short  spinules.     On  the  basal  half  of  the  inner  margin  of  this 
terminal  segment  is  also  a  much  larger  hemispherical  cushion,  but 
with  longer  and  more  slender  hairs,  while  the  terminal  half  of  the  in- 
ner margin  of  the  segment  preceding  is  also  moderately  inflated  and 
covered  with  delicate  hairs.     The  antennte  of  the  female  are  25  joiiited, 
as  usual,  and  reach  to  the  base  of  the  abdomen.     The  legs  of  the  fifth 
pair  closely  resemble  those  of  stagnaUs,  but  have  the  terminal  setie  of 
the  inner  ramus  much  less  developed.     This  ramus  is  a  little  shorter 
than  the  basal  joint  of  the  outer  ramus,  and  about  half  its  diameter. 
It  bears  at  its  tip  two  stout  setse  equaling  the  ramus  itself  in  length, 
plumose  under  a  high  power,  and  has,  in  addition  at  its  inner  tip  and 
on  the  margins  adjacent,  a  patch  of  delicate  hairs  and  spines.     The 
second  joint  of  the  outer  ramus  is   as  long  as  the  first,  if  measured 
from  the  tip  of  its  terminal  claw.     The  latter  is  nearly  straight,  very 
slightly  recurved.     This  joint  bears  a  single  spine  at  its  outer  distal 
angle,  just  within  which  is  the  rudiment  of  the  third  segment  of  the 
ramus,  which  bears  two  spines  similar  to  the  above,  the  inner  of  which 
is  the  longer,  the  outer  itself  being  longer  than  the  adjacent  spine  of 
the  second  joint.  Adults  of  both  sexes  are  blood- red  throughout,  except 
the  egg  sac  of  the  female,  which  is  purple."     Length  of  female,  in- 
cluding sette,  3.1  mm.;  male,  somewhat  smaller.     In  various  lakes  in 
Yellowstone  Park. 
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*Diaptoimis  signicaiidatus  Lilljeborg. 
Plates  VIII,  Fig.  13;  IX,  Fig.  10. 
De  Guerne  and  Richard  '89. 
A  small  species  found  at  great  altitudes  ia  the  Sierra  J^evada 
Mountains  of  California  and  forming  an  obvious  transition  toward 
JSjylschura.  Form  rather  robust,  greatest  width  at  the  second  segment. 
Last  two  segments  of  the  thorax  confluent,  projecting  into  lateral  lobes 
bearing  small  teeth.  The  fourth  thoracic  segment  with  a  slight  dorsal 
gibbosity.  First  abdominal  segment  expanded  and  spined  anteriorly, 
and  bearing  a  large  retrorse  process  on  the  right  side  posteriorly. 
Second  segment  short.  Caudal  stylets  about  half  again  as  long  as 
wide.  Antennse  25-jointed,  extending  little  beyond  the  stylets.  An- 
tepenult segment  of  the  right  male  antenna  with  a  small  hook.  Fifth 
foot  in  the  female  with  one-jointed  inner  ramus  as  long  as  the  basal 
joint  of  the  outer  ramus.  The  terminal  segment  of  the  outer  ramus  is 
obsolescent.  The  external  ramus  of  the  right  foot  of  the  male  bears  a 
hyaline  lamina  on  the  inner  aspect  of  the  basal  segment.  Second 
segment  more  than  twice  as  long  as  the  preceding.  Claws  simply 
arcuate.  Accessory  spine  nearer  the  end  than  the  base  of  the  second 
segment.  Inner  ramus  wide  and  acute,  shorter  than  the  basal  segment 
of  the  outer  ramus.  The  left  foot  has  a  slender  inner  ramus,  longer 
than  the  basal  segment  of  the  outer,  whose  apical  joint  is  pilose  and 
armed  with  two  spines.     Length  of  female  1.5  mm. ;  of  male  1.3  mm. 

Diaptomus  incong^ruens  Poppe. 

Plate  VIII,  Fig.  6. 
Poppe  '88;  De  Guerne  and  Richard  '89. 

A  Chinese  species  of  moderate  size,  characterized  by  the  fact  that 
the  projecting  angles  of  the  last  thoracic  segment  are  dissimilar  on  the 
two  sides  and  the  possession  of  a  broad  mucronate  process  on  the  right 
side  of  the  first  abdominal  segment.  The  antennte  extend  far  beyond 
the  stylets.  The  antepenult  joint  of  the  right  male  antenna  bears  a 
hyaline  lamella  ending  distally  in  a  small  hook.  The  fifth  foot  of  the 
female  has  a  one  jointed  inner  ramus  as  long  as  the  basal  joint  of  the 
outer  ramus.  The  apical  joint  is  distinct  and  the  claw  serrate.  The 
inner  ramus  of  the  right  foot  of  the  male  is  one  jointed  and  that  of  the 
left  foot  two  jointed.  The  terminal  segment  of  the  outer  ramus  of  the 
left  foot  has  two  spines  apically  and  a  ciliated  plate  within.  Length 
of  female  1.4  mm. 

Diaptoiuiis  gibber  Poppe. 

Plate  VIII,  Fig.  1. 

De  Guerne  and  Richard  '89. 

A  decidedly  unique  form  from  Brazil.  The  last  thoracic  segment 
forms  on  either  side  a  bi  spinose  process,  the  two  being  dissimilar. 
The  first  segment  of  the  abdomen  is  expanded  proximad  and  bears  on 
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the  right  side  distally  a  broad  blunt  process.     Antennse  reaching  the 

caudal  setiE;  that  of  the  male  on  the  right  side  bearing  a  lamella  and 

hook  on  the  antepenult  segment.    Inner  rami  of  fifth  feet  in  the  female 

two-jointed,  outer  ramus  three  jointed.     Tbe  inner  rami  of  the  fifth 

feet  of  the  male  are  curiously  modified,  and  we  must  refer  to  the 

figures. 

Diaptonms  zachariasi  Poppe. 

Plate  X,  Fig.  6. 
Poppe  '86;  De  Guerne  and  Richard  '89. 
A  species  closely  resembling  D.  leptopus  and  found  in  Silesia.  While 
the  last  segment  of  the  abdomen  is  not  dilated  it  is  ornamented  with 
two  spines.  The  inner  ramus  of  the  fifth  feet  of  the  female  is  two- 
jointed  and  armed  at  the  apex  with  three  spines,  and  is  somewhat  longer 
than  the  basal  joint  of  the  outer  ramus.  At  the  base  of  the  claw  of  the 
outer  ramus  is  a  strong  tooth.  The  apical  segment  is  distinct  and  bears 
two  spines.  The  figures  of  the  male  foot  are  not  entirely  satisfactory, 
but  the  inner  ramus  of  the  right  leg  is  said  to  be  rudimentary,  short 
and  two-jointed,  while  that  of  the  left  leg  is  one  jointed  but  quite  long. 
The  apical  joint  of  the  left  foot  is  forcipate.  The  antepenult  segment 
of  the  male  antenna  has  a  hyaline  plate  which  is  scarcely  hooked  dis- 
tally. Length  of  female  1.8  mm.  Like  our  B.  leptopus  this  species  is 
brilliantly  but  variously  colored. 

*  Diaptomus  leptopus  Forbes.     1882. 

Plates  II;  IX,  Fig.  9. 

Forbes  '82;  Ilerrick  '84  (D.  loiigicornis  var.  leptopus);  De  Guerne  and  Richard  '89; 

Marsh  '93. 

This  species,  which  is  one  of  the  commonest  in  small  lakes  in  Min- 
nesota, is  widely  distributed  in  the  Mississippi  Valley.  While  not 
large  it  is  generally  ornamented  with  brilliant  coloration  bands,  of 
which  the  j)urplish  suffusion  of  the  tip  of  the  antennae  and  abdomen 
are  most  constant.  Marsh  found  it  of  a  brownish  red  color  much  as 
D.  sanguineus.  We  find  it  during  the  summer  quite  pellucid  except 
for  the  purple  markings.  The  body  is  stout  with  the  head  and  last 
two  thoracic  segments  fused.  The  last  thoracic  bears  on  either  side 
one  or  two  small  spines.  The  abdomen  is  short,  the  last  two  segments 
being  fused;  the  first  segment  bears  a  small  lateral  spine  on  either  side. 
The  female  antennre  do  not  extend  to  the  end  of  the  caudal  setse  and  their 
spines  are  short.  The  right  male  antennaj  is  strongly  geniculate  and 
spined.  The  antepenultimate  segment  bears  only  a  very  inconspic- 
uous hyaline  lamina  but  no  hook  or  process  as  stated  by  Forbes  and 
by  De  Guerne  and  Richard.  The  fifth  foot  of  the  female  is  short,  with 
an  inner  ramus  scarcely  shorter  than  the  antepenultimate  segment  of 
the  outer  ramus  and  bearing  at  the  tip  two  subequal  spines  and  a  cil- 
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iated  process.  We  do  not  find  in  this  species  that  the  claw  of  the 
penultimate  segment  of  the  outer  ramus  is  denticulate,  though  in  some 
stages  or  forms  it  may  be.  The  apical  segment  is  obsolescent  and  bears 
two  unequal  spines.  De  Guerne  and  Richard  figure  an  accessory  spine 
at  the  base  of  the  apical  segment.  There  is  occasionally  a  slight  ten- 
dency for  the  inner  ramus  to  appear  obscurely  two-jointed.  The  male 
feet  of  the  fifth  pair  are  very  long.  The  inner  rami  are  both  rather 
long  (longer  than  the  segment  of  the  outer  ramus  opposite  which  they 
stand),  one-jointed,  and  slightly  ciliated  apically.  The  terminal  claw 
of  the  right  foot  is  short  and  slightly  curved  and  denticulate  toward 
the  apex  interiorly.  The  preceding  segment  has  a  short  accessory 
spine.  The  segment  bearing  the  two  rami  has  a  short  spine  laterally 
and  is  bristly  exteriorly.  The  terminal  segment  of  the  outer  ramus 
bears  two  spines  and  a  few  cilia,  while  the  penultimate  segment  has  a 
ciliated  process  inwardly  near  its  apex.  The  armature  of  the  third 
and  fourth  feet  is  similar,  the  apical  segment  of  the  outer  ramus  bear- 
ing an  external  short  spine,  one  long  spine  and  two  setie  at  the  tip, 
and  three  setse  internally.  Length  of  female  1.5  to  1.7  mm.)  of  male 
1.4  mm.  "^ 

Diaptomus  tatricus  Wierzejski. 

Plate  X,  Fig.  8. 
Wierzejski  '82  (lacinnlatus),  and  '83;  De  Guerne  and  Richard  '89. 
A  large,  stout  form,  with  antennoe  scarcely  exceeding  the  thorax 
nd  the  last  segment  of  the  latter  produced  into  a  large  spindle-shaped, 
protuberance.  The  antepenult  joint  of  the  male  antenna  with  a  hya- 
line lamina.  Inner  ramus  of  fifth  feet  of  the  female  short,  obscurely 
two  jointed;  those  of  the  male  curved.  A  tooth  is  found  on  the  mid- 
dle of  the  inner  aspect  of  the  basal  segment  of  the  left  foot,  and  the 
apical  segment  of  the  outer  ramus  is  forcipate.  Length  2.1  mm. 
Color  carmine  red. 

Diaptomus  coer ulcus  Fischer. 

Plate  IX,  Fig.  7. 

S.  Fischer  '53  (Cyclopsina  coerulea);  Lubbock  '63;  Poggenpol  '74;  UJjanin  '74; 

De  Guerne   and  Richard  '89. 

This  widely  distributed  species  has  been  very  frequently  con- 
founded with  D.  castor,  than  which  it  is  rather  smaller  and  from  which 
it  differs  in  possessing  a  lamina  on  the  antepenultimate  segment  of  the 
male  antenna.  The  anteunre  reach  the  caudal  stylets.  The  apical 
segmei^t  of  the  outer  ramus  of  the  fifth  foot  of  the  female  is  well  de- 
veloped and  its  inner  spine  is  almost  as  long  as  the  claw  of  the  penulti- 
mate joint.  The  inner  ramus  is  two  jointed  and  longer  than  the  basal 
joint  of  the  outer  ramus.  The  inner  rami  of  the  male  feet  are  one- 
jointed.     Length  1.8  mm. 
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Diaptomiis  gracilis  Sars. 
Plate  IX,  FiCx.  1. 
Sars  '64;  Gruber  '78,  Rehberg  'SQi;  Daday  '8o^;  De  Guerne  and  Richard  '89. 
This  very  widely  distributed  species  is  scarcely  over  1.0  mm.  long 
and  very  slender.     The  antennae  are  much  longer  than  the  whole 
body.    The  stylets  are  short,  and  the  first  segments  of  the  abdomen  are 
armed  with  strong  spines.     The  inner  rami  of  the  fifth  feet  are  one- 
jointed  in  both  sexes,  in  the  female  shorter  than  the  basal  segment  of 
the  outer  ramus.     The   apical  joint    of    the  outer  ramus    is  well- 
developed  and  bears  two  spines,  one  of  which  is  as  long  as  the  claw. 
The  inner  ramus  of  the  right  foot  of  the  male  is  very  long,  reaching 
nearly  to  the  base  of  the  claw.     There  is  a  curious,  conical,  ciliated 
process  from  the  inner  aspect  of  the  outer  ramus  of  the  left  foot. 

Diaptoinvis  orientalis  Brady. 
Plate  X,  Fig.  5. 
Brady  '86;  De  Guerne  and  Richard  '89. 
There  seems  to  be  some  doubt  whether  the  various  collections  from 
Ceylon  and  Australia  really  pertain  to  the  same  species. 

The  last  thoracic  segment  is  rounded  and  armed  with  short  spines, 
as  is  the  first  abdominal.  The  second  abdominal  segment  is  very 
short.  The  caudal  stylets  are  short,  with  loug  seta?.  The  antennse 
reach  the  stylets.  The  antepenultimate  segment  of  the  male  antenna 
bears  a  long  hook.  The  terminal  segment  of  the  outer  rami  is  distinct 
(not  so  figured  by  Sars),  the  inner  ramus  as  long  as  the  basal  segment 
of  the  outer.  Inner  rami  of  male  fifth  feet  very  short  and  one-jointed. 
Length  1.3  mm. 

•  Dlaptonius  stagnalis  Forbes. 

Plates  III;  XIII,  Figs.  11,  13. 

Forbes  '82;  Herrick  '82  (D.  giganteus),  and  '84;  De  Guerne  and  Richard  '89. 

This  species  was  described  by  Professor  Forbes  and  the  writer  at 

almost  the  same  time,  but  as  the  former's  description  appeared  in  a 

periodical  it  was  more  promptly  distributed  and  deserves  priority. 

A  very  large  species,  resembling  D.  castor,  the  place  of  which  it 
takes  in  America.  Greatest  width  in  front  of  the  middle.  The  an- 
tennae scarcely  extend  beyond  the  thorax.  The  first  segment  of  the 
thorax  is  separated  by  a  suture,  as  is  the  last,  which  is  greatly  pro- 
duced laterally  and  bears  two  spines.  The  first  abdominal  segment  is 
much  longer  than  the  rest  of  the  abdomen.  The  caudal  stylets  are 
very  short  and  broad,  divaricate,  and  ciliated  externally.  The  caudal 
setse  are  large,  short  and  profusely  plumose.  The  egg  sac  is  large  and 
spherical.  In  the  male  the  abdomen  is  slender  and  five-jointed.  The 
five  joints  preceding  the  hinge  of  the  right  male  antenna  are  very 
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much  thickened.  The  antepenaltimate  joint  bears  a  small  hook  and 
the  last  two  joints  are  relatively  very  small.  The  antennules  are  of 
the  usual  form,  the  two-jointed  branch  being  much  the  shorter.  The 
first  feet  of  both  sexes  have,  as  usual,  the  inner  ramus  two  jointed. 
The  external  spines  of  the  outer  ramus  are  longer  in  the  male.  The 
fifth  feet  of  the  female  have  the  inner  ramus  very  long  and  two  jointed, 
armed  apically  with  two  very  long,  setose,  equal  spines.  The  apical 
segment  of  the  outer  ramus  is  distinct  and  armed  with  two  subequal 
spines,  and  is  protected  by  a  spine  from  the  preceding  joint  near  its 
base.  The  claw  is  strongly  toothed  and  straight.  The  right  foot  of 
the  male  is  much  longer  than  the  left  and  has  a  short  toothed  apical 
claw.  The  accessory  spine  is  near  the  base  of  the  claw.  The  inner 
ramus  is  very  small  and  spatulate.  The  preceding  segment  bears  a 
smiU  spine  externallj^  and  a  lamellate  appendage  within.  The  inner 
ramus  of  the  left  foot  is  larger  and  nearly  as  long  as  the  basal  joint  of 
the  outer  ramus;  it  is  corrugate  internally  and  bears  a  short  spine 
apically.  Opposite  this  ramus  on  the  basal  segment  of  the  outer  are 
small  setai.  The  apical  segment  of  the  outer  ramus  bears  two  curved 
sjjiues  and  numerous  setae  apically  and  a  hairy  plate  internally. 
Length  3.0  to  4.0  mm. 

This  species  has  been  found  in  Minnesota,  Illinois,  Ohio,  Kentucky 
and  Alabama. 

*Diaptoinus  albuquerqueusis  Sp.  n. 
Plates  VI,  Figs.  1-3;  VII. 

Magnitudine  mediocri,  Cephalothorax  latitudine  maxima  ad  medium  sita;  seg- 
merto  ultimo  feminaj  ad  latera  extante,  utrinque  mucronibus  2  armaM.  Segmentum 
abdomiaale  1-mum  partem  reliquam  abdominis,  setis  exceptis,  longitadine  superans, 
utrinque  mucrone  distincto  prseditum;  segmentum  2-dum  per  breve.  Rami  furcales 
segraento  antecedeute  fere  ajquantes,  intus  ciliati.  Antennte  1-mi  paris  extremam 
furcam  attingentes,  vel  superantes,  25-articulalse.  Articulus  antepenutimus  anten- 
nge  prehensilis  maris  processu  recto  vel  subanguiformi  sat  longo  prteditus.  Pes  5-ti 
paris  feminai  ramo  exteriore  triarticulato,  articulo  3-tio  perspicuo,  et  aculeo  interiore 
circiter  ad  medium  processus  unguiformis  articulo  2-di  porrecto.  Processus  ungui- 
formis  modicis  arcuatus,  dentibus  ad  partem  medium  armatus.  Ramus  ejus  interior 
extra  medium  sed  non  ad  finem  articuli  1-mi  rami  exteriores  porrectus,  biarticulatus, 
et  ad  fiaem  ciliatus.  Pes  dexter  5-ti  paris  apud  marem  ramus  interior  1-articuIatus, 
per  breve,  articuli  antepenulti  rami  exterioris  longitudinem  ajquant.  Unguis  (vel 
segmentum  3-duai)  per  magnum,  in  longitudine  pars  reliquis  pedis  superans.  Pro- 
cessus lateralis  segmenti  2-di  magnus,  ad  basin  intus  dentibus  minutibus  affectus. 
Pedis  sinisteri  5-ti  paris  apud  marem,  articulus  ultimus  rami  exterioris  conicus,  in- 
tus lamina  ciliatus  instructus,  ad  apicem  mucronibus  duobus  affectus.  Segmentum 
2-dum  ejus  ramus,  intus  granulosus.  Ramus  interior  previs,  uni  articulatus.  Ani- 
mal pleurumque  pellucidum,  colore  albido.     Longitud.  feminte  1.4-1.6  mm. 

This  medium  sized  species  occurs  in  the  water  reservoir  supplying 
Albuquerque,  New  Mexico,  together  with  D.  novamexicanus  in  large 
numbers.     The  last  segment  of  the  thorax  is  protuberant  and  bears 
5 


68  GEOL.  AND   NAT.  HIST,  SURVEY  OF  MINNESOTA. 

two  strong  spines.  The  first  segment  of  the  abdomen  is  much  longer 
than  the  entire  remainder  of  the  abdomen  and  bears  a  strong  spine  on 
either  side  anteriorly.  The  stylets  are  short  and  ciliated  internally. 
The  antennae  reach  to  the  end  of  the  stylets.  In  the  male  the  ante- 
penultimate segment  bears  a  straight  process  directed  distad  and  but 
slightly  curved  at  the  tip  and  shorter  than  the  penultimate  segment. 
The  thickened  portion  of  the  geniculate  antenna  is  very  much  modi- 
fied. The  fifth  foot  of  the  female  has  an  obscurely  two-jointed  inner 
ramus  much  shorter  than  the  first  joint  of  the  outer  ramus.  The 
hook  of  the  penultimate  segment  of  the  outer  ramus  is  armed  with  a 
short  series  of  sharp  spines  along  the  middle  third  of  the  inner  aspect 
or  rather  nearer  the  base  than  the  apex.  There  is  a  small  spine  at 
the  base  of  the  terminal  segment,  which  is  distinct  and  carries  two 
long  but  unequal  spines.  The  fiaal  joint  or  claw  of  the  outer  branch 
of  right  fifth  foot  of  the  male  is  very  strong  and  gently  curved,  being 
longer  than  the  whole  leg.  The  accessory  spine  is  also  heavy  and 
nearer  the  end  than  the  base  of  the  second  segment,  and  is  minutely 
denticulate  near  its  base.  The  inner  ramus  of  the  right  foot  is  one- 
jointed,  very  short,  and  slightly  ciliate  at  the  tip.  The  left  leg 
reaches  to  the  tip  of  the  inner  ramus  of  the  right  leg.  Its  terminal 
segment  is  of  moderate  size  and  ends  in  one  immovable  toothed  spine 
and  a  bristle;  along  its  inner  aspect  a  ciliated  lamina  is  situated.  The 
preceding  segment  has  a  granular  area  along  its  inner  aspect.  The 
inner  ramus  resembles  that  of  the  right  leg. 

*Diaptoiims  lintoni  Forbes. 

Plate  V,  Fig.  12. 

Forbes  '89. 

"A  large  red  species  occurring  commonly  with  I),  shoshone,  but 
distinguishable  from  it  at  a  glance  by  its  different  shape,  its  longer 
antenuie,  its  smaller  size,  and  by  characters  derived  from  the  right 
antenna  and  fifth  foot  of  the  male.  The  thorax  is  symmetrically  ellip- 
tical in  outline,  broadest  at  the  middle.  The  posterior  angles  are  not 
produced  nor  bifid,  but  are  each  armed  with  a  minute  spine.  The 
first  segment  of  the  abdomen  of  the  female  is  not  especially  produced, 
but  bears  at  its  broadest  part  a  minute  spine  on  each  side.  The  abdo- 
men itself  is  very  short,  its  length  contained  about  three  and  one  third 
times  in  that  of  the  cephalothorax.  The  antenna  of  the  female  is  long 
and  slender,  25-jointed,  reaching  a  little  beyond  the  tip  of  the  abdo- 
men. The  fifth  pair  of  legs  in  this  sex  is  similar  to  those  of  D.  sho- 
shone, but  much  smaller.  The  inner  ramus  is  not  jointed.  It  is  longer 
than  the  basal  joint  of  the  outer  ramus,  bears  two  stout  plumose  sette 
at  the  tip,  somewhat  shorter  than  the  ramus  itself,  and  has  also  at  its 
inner  tip  a  patch  of  small  spines  or  fine  hairs.     The  second  segment 
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of  the  outer  ramus  with  its  termiaal  claw  is  two  thirds  as  long  again 
as  the  preceding  segment,  the  breadth  of  the  latter  two-thirds  its 
length.  The  third  joint  is  indicated  by  a  single  long,  stout  seta  and 
one  or  two  smaller  ones. 

"In  the  male  the  geniculate  antenna  is  relatively  rather  slender,  its 
last  two  joints  without  special  appendages,  its  penultimate  with  a 
slender  transparent  apical  process,  reaching  about  to  the  middle 
of  the  succeeding  segment,  acute  at  tip,  but  neither  serrate  nor 
emarginate.  Fifth  pair  of  legs  in  the  male  usually  without  internal 
ramus  to  the  right  leg,  but  this  ramus  sometimes  represented  by  a 
small  rudiment.  The  limb  is  usually  slender  and  its  terminal  claw 
short.  The  basal  segment  of  the  outer  ramus  is  nearly  as  long  as  the 
adjacent  segment  of  the  pedicel,  and  the  slender  second  segment  of 
this  ramus  is  fully  as  long.  Long  lateral  spines  borne  near  the  tip  of 
this  segment.  The  terminal  claw  is  about  two-thirds  as  long  as  the 
segment,  is  somewhat  abruptly  angulated  near  its  base  and  slightly 
recurved  at  the  tip.  The  inner  ramus  of  the  left  leg  is  very  stout  and 
long,  reaching  almost  to  the  tip  of  the  outer  ramus,  is  slightly  carved 
outwards,  and  has  the  apex  minutely  hairy.  The  basal  segment  of 
the  outer  ramus  is  thick,  two  thirds  as  broad  as  long,  somewhat 
inflated  within,  where  it  extends  downwards  beyond  the  articulation 
with  the  second  segment  as  a  rounded  expansion  covered  with  ex- 
tremely fine  hairs.  Second  segment  of  this  ramus  longer  than  first, 
but  only  half  as  wide,  bearing  at  its  tip,  within,  a  rather  small, 
obliquely  projecting  cushion  covered  with  cilia,  and  two  stout  terminal 
spines,  one  short,  blunt,  straight,  and  smooth,  the  other  curved  and 
plumose,  its  length  about  half  of  the  segment  to  which  it  is  attached." 
Length  2.5  mm. 

*  Diaptonius  siciloides  Lilljeborg. 

Plate  VIII.  Fig.  10. 

De  Guerne  and  Richard  '89. 

This  species  approaches  D.  sicills  Forbes  and  D.  caroli  Herrick  very 
closely,  and  is  said  also  to  resemble  D.  gracilis  Sars.  From  caroli  it 
may  be  at  once  distinguished  by  reason  of  the  fact  that  the  third  joint 
of  the  outer  ramus  of  the  fifth  foot  of  the  female  is  obsolescent.  From 
the  smaller  form  of  D.  sicilis  it  is  scarcely  possible  to  distinguish  it. 
The  spinous  armature  of  the  thorax  and  abdomen  seems  more 
marked,  and  the  second  segment  of  the  abdomen  is  shorter  in  sici- 
loides and  there  is  an  appendage  to  the  inner  aspect  of  the  basal  joint 
of  the  outer  ramus  of  the  right  leg.  Last  two  segments  of  thorax  con- 
fluent, bearing  two  lateral  spines.  First  abdominal  segment  longer 
than  the  rest  of  the  abdomen,  laterally  spined.  Second  segment  very 
short.  Caudal  stylets  once  and  a  half  as  long  as  broad.  Antennae 
somewhat  exceeding  the  stylets.     The  antepenult  joint  of  the  right 
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male  antenna  bears  a  hook  of  moderate  size.  Fifth  feet  of  female 
short,  with  a  short  stout  claw  and  with  the  inner  ramus  as  long  as  the 
basal  joint  of  the  outer,  one-jointed.  The  apical  joint  of  the  outer  ra- 
mus is  obsolescent,  bearing  small  spines.  The  male  feet  are  almost 
exactly  as  in  the  small  form  of  D.  sicilis,  but  have  a  process  on  the 
basal  segment  of  the  outer  ramus  of  the  right  leg.  Length  1.3  mm. 
Lake  Tulan,  Fresno,  Cal. 

*  Diaptoimis  novamexicaiius  Sp.  n. 
Plate  VI,  Figs.  7-10. 
Inter  miuores  sui  generis,  modice  robustus.  Cephalothorax  latitudine  maxima 
ante  medium  sita.  Segmentum  cephalothoracis  ultimum  lateribus  utriuque  mu- 
cronibus  brevibus  ornatum.  Segmentum  abdominale  1-mum  utrinque  mucrone  brevi 
instructum.  Segmentum  2-di  per  breve.  Rami  furcales  segmentum  antecedens 
longitudine  ajquantes,  setis  apicalibus  brevibus.  Antenr^  1-mi  pans  feminize  rttio 
circiter  ad  furcam  vel  interdum  ad  finem  furcse  porrectte,  articulis  25  composi'aj. 
Articulus  antepenultimus  antennte  dextra;  maris  lamina,  antice  in  processu  ungui- 
fore,  apicem  articuli  penultimi  vix  attingente,  productus,  armatus.  Ramus  exteiior 
5-ti  paris  apud  feminam  3-articulatus,  processu  nnguifoimi  articuli  secundi  arcuato, 
intus  ad  finem  denticulate;  articulus  ultimus  distinctus,  aculeis  2  brevibus  ornatus. 
Ramus  interior  1-articulatus,  articulus  1-mus  rami  exterioris  vix  longitudine  fere 
ajquante.  Pedis  dextri  5-ti  paris  apud  marem  ramus  interior  uni-articulatus  apicem 
articuli  2-di  rami  exterioris  attingens,  apice  acntns,  pilis  obsitus.  Unguis  terminalis 
rami  exterioris  simpliciter  arcuatus.  Seta  accessoria  brevis.  Pes  sinister  articulo  2-do 
rami  exterioris  oblongovato,  versus  apicem  intus  subtilissime  aculeato  et  duos  acu- 
leos  majores  portante,  ad  basin  in  lamina  ciliata  extante.  Ramus  interior  simplex, 
versus  apicem  ciliatus,  vero  longus  et  ultra  medium  articuli  2-di  rami  exterioris  por- 
rectus.  Animal  pleurumque  pellucidum,  interdum  cseruleo  vel  rubro  ornato.  Long, 
feminse  1.1-1.2  mm. 

A  small  species  of  rather  robust  form  found  associated  with  D. 
albiiqmrquensls  in  the  tank  of  the  city  water  works  of  Albuquerque, 
New  Mexico.  The  greatest  width  is  somewhat  in  advance  of  the 
middle.  The  last  cephalothoracic  segment  is  ornamented  with  small 
spines  only.  The  first  abdominal  segment  bears  on  either  side  a  sharp 
spine.  The  second  segment  is  quite  short.  Stylets  of  moderate 
length  with  short  setse.  Antennae  reach  the  stylets.  Antepenult 
segment  with  a  lamina  along  its  distal  aspect  terminating  in  a  slightly 
curved  process  shorter  than  the  penultimate  segment.  The  segment 
following  the  geniculation  has  a  hyaline  lamina.  The  fifth  foot  of  the 
female  has  a  single-jointed  inner  ramus  of  considerable  length  armed 
at  the  apex  with  two  spines  and  small  cilia.  The  claw  of  the  outer 
ramus  is  moderately  curved  and  armed  near  the  tip  with  a  series  of 
teeth,  the  terminal  joint  is  distinct  and  bears  two  small  spines.  The 
inner  rami  of  the  male  feet  of  the  fifth  pair  are  simple  and  rather 
long.  The  terminal  claw  of  the  right  leg  is  slightly  curved  and  of 
moderate  length,  while  the  accessory  spine  is  nearer  the  apex  of  its- 
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segment  than  the  base  and  is  weak  and  short.  The  outer  ramus  of 
the  left  foot  has  a  cushion  of  small  spines  and  two  small  teeth  at  the 
apex  and  a  ciliate  lamina  along  its  inner  aspect.  The  inner  ramus 
of  this  leg  is  nearly  as  long  as  the  outer. 

*  Diaptoinus  saiiguiueus  Forbes. 

Plates  V.  Figs.  8,  9;  XIII,  Fig.  12. 

Forbes  '76;  Herrick  '83  and  '84;  De  Gueine  and  Richard  '89;  Marsh  '93. 

A  compact  species,  usually  brilliantly  colored.  Greatest  width  in 
front  of  but  near  the  middle  of  the  cephalothorax.  Last  segment  of 
thorax  laterally  produced  and  armed  with  two  strong  spines  and  pro- 
duced or  "humped"  dorsally.  Firstsegment  of  abdomen  long,  armed 
with  strong  lateral  spines.  Second  segment  very  short.  Caudal  stylets 
rather  longer  than  broad,  ciliated,  setse  short.  The  antennae  reflexed 
nearly  reach  the  stylets.  The  right  male  antenna  is  strongly  genicu- 
late and  its  antepenultimate  segment  is  armed  with  a  hyaline  lamella 
forming  a  short  hook  apically.  The  right  foot  of  the  male  is  remark- 
able for  the  thick  segment  bearing  the  two  rami,  the  outer  of  which  is 
rather  long.  The  terminal  claw  is  rather  short  and  not  strongly 
curved,  and  seems  at  times  to  be  crenulately  toothed  near  the  apex. 
The  accessory  spine  is  a  little  beyond  the  middle  of  the  second  seg- 
ment of  the  outer  ramus,  of  which  the  proximal  segment  is  very  small. 
The  inner  ramus  is  short  and  unarmed  (it  is  incorrectly  represented 
by  Forbes  as  being  on  the  outer  aspect),  and  on  the  outer  aspect  is  a 
long  spine  larger  than  the  ramus,  but  not  jointed,  beneath  which  is 
an  accessory  spine  or  bristle.  The  left  foot  is  very  short  and  compact 
— "fleshy"  is  a  suggestive  word.  The  inner  ramus  is  short  and  un- 
armed, while  a  strong  spine  occuj)ies  the  corresponding  position  ex- 
ternally. The  apical  segment  bears  a  stout  claw  externally  and  a 
smaller  opposable  spine  internally.  The  species  is  quite  variable. 
Individuals  from  very  stagnant  water  may  reach  2.0  mm  ,  while 
others  in  clear  pools  do  not  exceed  1.7  mm.  The  mean  may  be  taken 
as  1.8  mm.  The  curious  fact  that  there  is  a  succession  in  rain  pools 
in  spring  beginning  with  D.  stagnalis  and  passing  through  several 
varieties  to  D.  sanguineus  later  in  the  season,  has  led  the  writer  to 
suspect  an  actual  transition.  Of  the  heterogenetic  character  of  these 
forms  there  is  absolute  proof  as  in  Cyclops,  but  much  farther  study  is 
necessary  to  clear  up  the  most  interesting  biological  laws  involved  in 
the  distribution  of  these  species. 

*  Diaptoinus  iniunetoiika  Herrick. 

Plate  XIII,  Figs.  8-10. 

Herrick  '84;  De  Guerne  and  Richard  '89;  Marsh  '92. 

We  are  inclined  to  agree  with  Marsh  that  this  form  is  but  one  of 

the  many  variations  of  D.  sanguineus.     Besides  being  somewhat  smaller 

than  D.  sanguineus  the  species  differs  from  it  in  minor  details  of  the 
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feet.  The  inuer  ramas  of  the  right  fifth  foot  of  the  male  is  slender  and 
longer  than  in  sanguineus;  this  is  also  true  of  the  inner  ramus  of  the 
left  foot.  The  terminal  segment  of  the  outer  ramus  is  provided  with 
the  same  armature  as  sanguineus  and  also  bears  a  ciliated  plate  along 
its  inner  aspect.  The  terminal  claw  of  the  right  leg  is  toothed.  In 
the  female  the  inner  ramus  is  more  or  less  distinctly  two  jointed  and 
the  claw  of  the  outer  ramus  is  toothed.  Length  of  male  1.4  mm. 
Color  dark.  In  the  long  antenmB  the  species  differs  from  sanguineus, 
which  it  resembles  in  the  armature  of  the  last  thoracic  and  first  ab- 
dominal segment. 

*  Diaptomus  arinatus  Herrick. 
Herrick  '82  and  84;  De  Gaerne  and  Richard  '89. 
The  form,  which  was  indicated  by  only  a  few  points,  in  the  hope 
that  it  might  be  subsequently  rerecognized,  has  never  again  been  seen. 
It  appears  to  be  allied  to  sanguineus.  The  antenme  are  said  to  be 
shorter  than  the  body,  the  caudal  stylets  narrow,  the  right  male  an- 
tenna has  a  hook  upon  its  antepenultimate  joint  and  is  strongly  gen- 
iculate. But  the  one  feature  which  may  determine  the  species  is  the 
existence  of  a  tooth  or  spur  near  the  base  of  the  claw  of  the  right  fifth 
foot  of  the  male. 

*  DiaiJtomiis  oregronensis  Lilljeborg. 

Plates  IV,  Figs.  7-12;  IX,  Fig.  3. 

De  Guerne  and  Richard  '89;  Marsh  '93. 

This  species  has  been  found  only  in  Lake  Miunetonka  within  the 
limits  of  Minnesota,  though  Marsh  speaks  of  it  as  occurring  in  Wis- 
consin very  generally  in  the  smaller  lakes.  It  was  first  found  near 
Portland,  Oregon,  by  Trybom. 

The  species  is  of  medium  size  (1.5  mm.  long)  and  rather  graceful 
habit.  The  antennae  extend  beyond  the  caudal  stylets  and  are 
strongly  spined.  The  last  two  thoracic  segments  are  confluent,  and 
bear  one  or  two  small  spines  laterally.  The  first  segment  of  the  ab- 
domen is  as  long  as  the  remainder  and  mucronate.  The  caudal  stylets 
are  nearly  twice  as  long  as  wide.  The  right  male  antenna  is  moder- 
ately modified,  its  antepenultimate  segment  being  unarmed.  The 
apical  segment  of  the  outer  ramus  of  the  fifth  pair  of  feet  in  the  female 
is  obsolescent  with  two  sharp  spines.  The  claw  of  the  penultimate 
segment  is  short  and  slightly  curved;  the  inner  rami  are  one-jointed 
and  armed  with  two  large  spines  and  fine  bristles  apically.  The  fifth 
feet  of  the  male  are  sub-equal,  the  terminal  claw  of  the  right  foot  being 
geniculately  curved  and  rather  long.  The  accessory  spine  is  near  the 
end  of  the  preceding  segment  which  also  bears  a  small  spine  near  the 
middle.     The  inner  ramus  of  the  right  foot  reaches  to  the  spine  just 
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mentioned  and  bears  two  teeth.  The  terminal  segment  of  the  left  foot 
is  expanded  and  carries  two  movable  spines  and  a  spur;  according 
to  Eichard's  drawing  the  spines  are  dentate  and  there  are  accessory 
ciliar  pads  along  the  inner  aspect  of  the  outer  ramus.  The  inner 
ramus  is  longer  than  the  basal  segment  of  the  outer  ramus  and  is  cili- 
ated apically. 

*  Diaptomus  pallicUis  He  rick. 

Plates  IV,  Figs.  1-6;  V,  Fig.  10;  XIII,  Fig.  17. 

Herrick  '83  and  '84;  De  Guerne  and  Richard  '89;  Marsh  '93;  Turner  '92. 

De  Guerne  and  Eichard  in  their  monograph  quite  overlook  the 
original  figures  and  description,  for  the  remarks  in  Microscopic  Ento- 
viostraca  cannot  be  regarded  as  a  scientific  description.  It  is  not  to 
be  wondered  at  that  it  is  considered  insufficiently  described.  This 
was  to  be  expected  from  these  authors,  but  is  more  remarkable  from 
Marsh,  who  had  the  paper  of  1883  before  him  but  fails  to  note  the 
figures  and  description,  which,  though  poor  (being  prepared  on  a  rail- 
road journey),  are  diagnostic  in  respect  to  the  armature  of  the  fifth 
feet.     The  credit  of  completing  the  description  belongs  to  Marsh. 

A  slender  species  of  medium  size.  Cephalothorax  widest  near  the 
middle;  head  partially  separated  by  a  suture;  last  cephalothoracic  seg- 
ment fused  with  its  predecessor,  armed  with  one  or  two  minute  spines 
on  either  side.  First  abdominal  segment  long  as  remainder;  second 
segment  shorter  than  the  third.  Stylets  twice  as  long  as  wide.  The 
antennae  are  longer  than  the  setiB  or  at  least  reach  beyond  the  end  of 
the  stylets.  Eight  male  antenna  without  special  armature.  The  ter- 
minal segment  of  the  outer  rami  of  the  fifth  foot  of  the  female  is  obso- 
lescent and  bears  two  unequal  spines.  The  claw  is  short  and  moder- 
ately curved.  The  inner  ramus  is  as  long  as  the  basal  joint  of  the 
outer  ramus  and  bears  two  long  curved  spines  and  a  few  cilia.  The 
fifth  feet  of  the  male  are  nearly  equal,  neglecting  the  claw  of  the  right 
which  is  of  moderate  length  and  geniculately  curved.  The  accessory 
spine  is  short  and  near  the  apex,  while  a  small  tooth  is  situated  about 
at  the  proximal  one  third  of  the  inner  aspect.  The  inner  ramus  of  the 
right  foot  reaches  about  to  this  tooth.  The  armature  of  the  outer  ramus 
of  the  left  foot  is  peculiar  and  was  not  correctly  figured  by  myself  or 
Marsh.  Fig.  2  of  the  plate  is  a  camera  drawing  of  the  usual  appearance. 
Fig.  6  is  drawn  so  as  to  interpret  the  appearance.  There  is  a  movable 
claw,  blunt  at  the  tip  and  bearing  a  knob  on  the  inner  aspect  which 
fits  into  the  concavity  of  a  basin-shaped  projection  whose  outline  is 
mistaken  for  a  curved  claw  in  most  lights.  Fig.  6  was  taken  from  a 
specimen  found  in  Lake  Minnetonka.  In  general,  the  species  prefers 
clear  water.     Fig.  1  represents  a  subimago  form,  with  the  first  set  of 
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eggs,  and  is  less  slender  than  the  adult.  The  fact  that  all  these  species 
are  heterogenentic  has  been  frequently  reported  by  the  writer. 
Length  1,2  to  1.3  mm.  Antenna  1.3  to  1.5  mm.  Marsh  found  the 
species  but  once,  near  Marquette. 

*  Diaptomiis  piscintie  Forbes. 
Plate  V,  Fig.  13. 
Forbes  '93. 
A  species  of  medium  size  (1.75  mm.  long),  having  the  last  thoracic 
segment  not  produced  but  armed  with  spines.  The  fifth  feet  of  the 
female  has  the  apical  segment  of  the  outer  ramus  obsolescent  and  the 
long  one  jointed  inner  ramus  provided  with  sjiines  half  as  long  as  the 
ramus.  The  male  feet  are  very  like  those  of  D.  leptopus.  The  outer 
ramus  of  the  left  foot  has  a  quadrate  basal  joint  much  wider  than  the 
second  segment,  which  bears  a  small  blunt  spine  and  a  long  curved 
seta.  The  inner  ramus  is  nearly  as  long  as  both  the  segments  of  the 
outer,  and  terminates  in  a  broadly  rounded,  or  subtruncate,  thickly 
ciliate  end.  The  terminal  claw  of  the  outer  ramus  of  the  right  leg  is 
short,  ciliated;  the  accessory  spine  being  near  its  base.  The  inner 
ramus  is  longer  than  the  basal  joint  of  the  outer,  terminating  in  a 
blunt  ciliated  end. 

Diaptomiis  laciniatus  Lilljeborg. 
Plates  VIII,  Fig.  15;  X,  Fig.  12. 
De  Guerne  and  Richard  '89. 
This  alpine  and  northern  form  may  be  at  once  recognized  among 
its  congeners  by  the  fact  that  the  two  last  thoracic  segments  are  pro- 
duced on  either  side  into  large  projections,  of  which  those  of  the  last 
one  are  enormous  and  are  armed  with  two  minute  spines.     The  first 
abdominal  segment  is  as  long  as  the  rest  of  the  abdomen.     Caudal 
stylets  short.     The  antennae  extend  beyond  the  stylets.     Length  with- 
out stylets  1.8  mm.  to  1.2  mm. 

Diaptomiis  castor  (Jurine.) 

Plate  IX,  Fig.  5. 

Jurine '20  (Monoculus  castor):  Koch '35  (Glaucea  rubens);  Lilljeborg  '53;  Lubbock 

^Q^\  De  Guerne  and  Richard  '89. 

The  confusion  of  several  species  under  this  name  and  loose  de- 
scriptions of  European  authors  stood  in  the  way  of  any  differentiation 
of  non-European  species  until  very  recently.  In  fact,  until  the  ap- 
pearance of  De  Guerne  and  Richard's  work  no  writer  could  feel  safe 
in  the  attempt  to  distinguish  species  in  this  genus.  All  references  to 
D.  castor  in  America  are  erroneous.  In  our  own  case  D.  Uptowns  has 
been  most  often  so  called. 
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A  large  robust  species  (2.5  to  3,0  mm.  long),  with  the  last  abdomi- 
nal segment  produced  into  two  long  acuminate  and  mucronate  lobes. 
The  first  abdominal  segment  is  also  produced  and  spined.  The  an- 
tennae are  short,  barely  reaching  the  second  abdominal  segment.  The 
third  joint  of  the  outer  ramus  of  the  fifth  foot  is  large  and  furnished 
with  two  unequal  spines,  one  being  very  long.  The  claw  is  short  and 
serrate.  The  inner  ramus  is  two-jointed  and  armed  with  one  very 
long  and  one  short  spine.  The  inner  ramus  of  the  right  foot  is  two- 
jointed,  and  of  the  left,  one-jointed  in  the  male. 

Two  varieties  or  subspecies  are  recognized  as  separate  species,  but 
seem  to  be  due  to  difference  of  station  simply. 

Diaptoiniis  glacialis  Lilljeborg. 

Plate  IX,  Fig.  8. 

De  Guerne  and  Richard  '89. 

The  last  two  thoracic  lobes  are  confluent  dorsally  and  are  produced 
into  even  longer  lateral  processes  than  D.  castor.  Processes  of  the 
rostrum  differ  from  those  of  D.  castor  in  being  elongate,  sinuate,  and 
obtuse.  The  fifth  feet  of  the  male  differ  chiefly  in  that  the  inner  ra- 
mus of  the  right  leg  is  very  indistinctly  two-jointed.  There  is  oc- 
casionally a  rudimentary  appendage  upon  the  antepenult  segment  of 
the  male  antenna.  3.0  mm.  long.     Glacial  waters  of  Nova  Zembla,  etc. 

Diaptomus  inirus  Lilljeborg. 
Plate  VIII,  Fig.  8. 
De  Guerne  and  Richard  '89. 
A  species  or  variety  even  larger  than  D.  castor  (3.6  mm.  long)  and 
differing  very  little  from  D.  glacialis.     The  lateral  projections  from 
the  last  thoracic  segment  (which  is  distinct)  are  smaller,  and  the  first 
abdominal  segment  is  not  produced  into  great  lateral  processes.     The 
fifth  feet  are  almost  identical  in  the  two  species.     The  fifth  feet  of 
the  males  differ  only  in  the  proportional  development  of  the  parts. 
The  form  was  found  in  Siberia  by  the  N^ordenskiold  expedition. 

Diaptoniiis  sancti-patricii  Brady. 

Plate  XXXIII,  Figs.  9-11. 

Brady  '91. 

Posterior  angles  of  the  last  thoracic  segment  very  much  produced 

so  as  to  form  attenuated  spines.     Anterior  antennae  reaching  about  as 

far  as  apex  of  furca;  penultimate  joint  of  the  anterior  antenua  of  the 

male  entirely  destitute  of  marginal  process.     Inner  branch  of  the  fifth 

pair  of  feet  in  the  female  indistinctly  biarticulate,  nearly  as  long  as 
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the  first  joint  of  the  outer  branch,  and  bearing  three  minute  apical 
set8B.  Last  joint  of  the  outer  branch  small,  the  larger  apical  seta 
not  reaching  as  far  as  the  extremity  of  the  claw  of  the  penultimate 
joint.  Inner  branch  of  the  right  foot  in  the  male  simple,  mucronate 
at  the  apex,  and  reaching  beyond  the  middle  of  the  last  joint  of  the 
outer  branch;  terminal  claw  of  the  outer  branch  strongly  falcate,  and 
delicately  ciliated  on  the  inner  edge;  lateral  spine  attached  near  the 
middle  of  the  last  joint,  long,  slender,  and  finely  ciliated.  Fifth  foot 
of  the  left  side  (male)  terminating  in  a  subcrescenti  form  hyaline 
lamina,  the  inner  edge  of  which  is  delicately  crenulated.  Length  of 
male  and  female  about  1.55  mm. 

Diaptonms  lilljeborgi  De  Guerne  and  Richard. 

Plate  IX,  Fig.  6. 

De  Guerne  and  Richard  '88^  and  '89. 

This  rather  large  species  (2.0  mm.  long)  is  sufficiently  identified  by 

the  greatly  expanded  inner  ramus  of  the  right  foot.     The  last  thoracic 

segment  is  alate  and  mucronate;  the  first  abdominal  being  also  spined. 

The  antennae  are  scarcely  longer  than  the  thorax,  and  that  of  the  male 

as  in  D.  castor.     Algiers. 

Diaptouius  roubaui  Richard. 
Plates  VIII,  Fig.  2;  IX,  Fig.  11. 
Richard  '88;  De  Guerne  and  Richard  '89. 
This,  which  is  perhaps  the  largest  species  of  the  genus  (5.0  to  6.0 
mm.)  is  recognized  by  the  exi^ansion  of  the  right  side  of  the  first  ab- 
dominal segment  to  form  a  rounded  spinous  protuberance  while  the 
third  and  fourth  segments  of  the  male  are  produced  and  opposable. 
The  antennie  scarcely  exceed  the  thorax.     The  female  fifth  feet  are 
like  those  of  D.  castor.     The  inner  rami  of  the  male  feet  are  one- 
jointed;  that  of  the  right  foot  being  curved  and  thickened  at  the  apex, 
that  of  the  left  foot  indistinctly  two-jointed  and  as  long  as  the  basal 
segment  of  the  outer  ramus,  which  is  narrow  and  armed  with  spines 
internally.     The  terminal  joint  of  the  outer  ramus  is  swollen  and 
pilose  and  armed  with  two  thick  spines. 

*  Diaptomiis  tyrrelli  Poppe. 

Plate  X,  Fig.  9. 

Poppe  '88. 

A  species  from  Summit  lake  (altitude  5, 300  feet,  in  the  Eocky 

mountains)   and  Centreville,  Cal.,  of  moderate  size  (1.9  mm.)  and 

greatly  expanded  and  spined  thoracic  angles.     The  first  abdominal 

segment  is  as  long  as  the  remainder  and  expanded  and  spined  ante- 
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riorly.  The  second  segment  is  transversely  wrinkled.  Antenmie  ex- 
tend to  the  stylets.  Right  male  antenna  with  an  unarmed  antepenult 
joint.  Third  joint  of  outer  ramus  of  fifth  feet  obsolescent,  inner  ramus 
slender  and  as  long  as  the  basal  joint  of  the  outer  ramus.  The  outer 
ramus  of  the  right  male  foot  with  a  small  hyaline  process;  accessory 
spine  near  the  middle  of  the  second  joint  small.  The  inner  ramus  is 
short  and  acuminate.  Inner  ramus  of  left  foot  long,  two-jointed,  hir- 
sute apically.     Outer  ramus  short. 

Diaptomiis  theeli  Lilljeborg. 

Plate  VIII,  Fig.  11. 

De  Guerne  and  Richard  '89. 

A  species  very  much  like 'D.  laciniatus,  except  that  the  last  two 
thoracic  segments  are  not  both  produced  into  long  projections,  as  in 
that  species,  the  last  being  moderately  produced  and  mucronate. 
The  first  abdominal  segment  is  very  long  (as  in  the  last),  and  some- 
what expanded  anteriorly.  The  fifth  feet  of  the  female  have  the  ter- 
minal segment  of  the  outer  ramus  distinct  and  the  inner  ramus  gen- 
erally (in  old  forms)  two-jointed.  There  is  a  small  hyaline  lobe  from 
the  inner  aspect  of  the  peduncle  of  the  right  leg  in  the  male.  The 
inner  ramus  of  this  leg  is  curved  and  acuminate.  The  inner  ramus  of 
the  left  leg  is  shorter  than  the  basal  joint  of  the  outer  ramus  and  acute, 
with  a  small  spine  near  the  apex.  2.0  mm.  long.  Collected  by  the 
Nordenskiold  expedition  in  Sibera. 

Diaptoiiius  lobatus  Lilljeborg. 

Plate  VIII,  Fig.  7. 

De  Guerne  and  Richard  '89. 

A  species  occurring  with  the  last,  from  which  we  are  unable  to  find 
any  sufficient  reason  for  separating  it.  The  last  two  thoracic  seg- 
ments are  partly  fused,  and  the  last  segment  projects  somewhat  more 
than  in  D.  theeli,  and  there  are  minor  differences  in  the  feet  but  of  very 
doubtful  value.  Size  the  same.  Such  differences  as  exist  may  be 
gathered  from  the  figures. 

Diaptoiiius  affinis  Uljanin. 

Plate  X,  Fig.  10. 

Uljanin  '75;  De  Guerne  and  Richard  '89. 

A  small  form  from  Turkestan  approaching  D.  denticornis,  but  lack- 
ing the  armature  of  the  male  antenna.  The  first  abdominal  segment  is 
unarmed,  while  the  last  thoracic  has  merely  two  small  spines.  Antennae 
reach  the  end  of  the  last  abdominal  segment.     The  last  joint  of  the 
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outer  ramus  of  the  fifoh  feet  of  the  female  obsolescent,  inner  ramus 
one  jointed,  longer  than  the  basal  joint  of  the  outer  ramus.  The  fig- 
ures of  the  male  feet  are  imperfect,  but  indicate  small  one-jointed  in- 
ternal rami  on  both  sides.     1.6  to  1.4  mm.  long. 

DiaptoimiS  aiiiblyodoil  Marenzeller. 

Plate  IX,  Fig.  2. 

Marenzeller  '73;  Kortchaguine  '73  and  '87  (D.  bogdanowi) ;  De  Guerne  and  Richard  '89. 

A  large  species  very  nearly  allied  to  D.  gracilis  (4.0  to  4.5  mm. 
long).  Last  segment  of  the  thorax  ornamented  with  two  spines. 
First  abdominal  segment  with  a  conical  process  on  either  side  armed 
with  a  long  spine.  Anteunpe  extending  to  the  end  of  the  thorax. 
Last  segment  of  the  outer  ramus  of  the  fifth  foot  of  the  female  well  de- 
veloped, inner  ramus  one  jointed,  equaling  the  basal  joint  of  the  outer 
ramus  and  bearing  three  setie;  the  claw  strongly  toothed.  Inner  rami 
of  the  male  fifth  foot  one-jointed,  short,  unarmed.  The  basal  joint  of 
the  outer  ramus  of  the  right  leg  with  a  small  lobe.  Apical  segment 
of  the  left  leg  densely  spiny,  with  two  larger  spines. 

We  receive  too  late  to  enter  the  above  list  in  the  appropriate 
places  descriptions  of  two  species  of  Dlaptomm  by  Professor  Marsh 
('94).  The  descriptions  are  giv^eu  verbatim  with  a  reduced  repro- 
duction of  the  figures. 

*  Diaptoiiius  iiiississippiensi.s  Marsh. 
Plate  XLVII,  Figs.  1-3. 

"Of  moderate  size.  The  first  two  segments  of  the  cephalothorax 
are  nearly  equal  in  length,  and  together  form  somewhat  less  than  half 
the  cephalothorax.  The  last  segment  of  the  cephalothorax  is  armed 
behind  with  two  minute  spines. 

"The  first  segment  of  the  abdomen  of  the  female  is  as  long  as  the 
remainder  of  the  abdomen  and  the  furca;  it  is  dilated  laterally  and  in 
front,  and  bears  two  prominent  lateral  spines,  the  right  spine  being  con- 
siderably larger  than  the  left.  The  second  segment  is  somewhat  shorter 
than  the  third,  and  the  third  and  the  furca  are  of  about  equal  length. 

"The  antennie  reach  beyond  the  farca.  The  right  antenna  of  the 
male  is  swollen  anterior  to  the  geniculating  joint,  and  the  antepenul- 
timate joint  is  without  armature. 

"The  outer  ramus  of  the  fifth  foot  of  the  female  is  two-jointed,  the 
third  joint  being  represented  by  two  spines.  The  inner  ramus  is  one- 
jointed,  a  little  longer  than  the  first  joint  of  the  outer  ramus,  and 
armed  at  the  tip  with  minute  setie  and  two  rather  long  spines. 

"In  the  right  fifth  foot  of  the  male  the  basal  joint  is  dilated  on  the 
inner  margin.  The  first  joint  of  the  outer  ramus  is  slightly  broader 
than  long.     The  second  joint  is  elongated,  quadrangular,   with  the 
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lateral  spine  situated  at  the  distal  end.  The  terminal  hook  has  the 
symmetry  of  the  curve  broken  by  two  rather  abrupt  angles,  and  its 
inner  margin  is  armed  with  fine  serrulations.  The  inner  ramus  is 
one-jointed,  and  reaches  about  half  the  length  of  the  second  joint  of 
the  outer  ramus. 

"The  left  fifth  foot  of  the  male  reaches  to  about  the  middle  of  the 
second  joint  of  the  outer  ramus  of  the  right.  The  first  joint  of  the 
outer  ramus  is  as  broad  as  long.  The  second  joint  is  armed  at  tip 
with  two  finger-like  processes,  and  both  joints  are  armed  within  with 
minute  hairs.  The  inner  ramus  is  one  jointed,  and  nearly  equal  in 
length  to  the  outer  ramus.     Length  of  female,  1.2  mm,;  male,  1.1  mm. 

"This  species  was  found  in  some  material  kindly  furnished  to  me 
by  Professor  E.  A.  Birge.  The  collections  were  made  in  January  and 
February,  1893,  in  small  lakes  and  ponds  in  Mississippi.  It  was  the 
only  Diaptomns  in  the  collections,  and  was  found  in  nearly  all  of  them. 
It  will  be  noticed  that  it  bears  a  somewhat  close  resemblance  to  D. 
graciloides  Sars." 

*  Diaptomiis  birgei  Marsh. 
Plate  XLVII,  Figs.  4-6. 

"Of  moderate  size.  The  first  segment  of  the  cephalothorax  is  nearly 
equal  in  length  to  the  three  following, 

"The  first  segment  of  the  abdomen  of  the  female  is  as  long  as  the 
remainder  of  the  abdomen  and  the  furca.  It  is  much  dilated  in  front. 
The  second  segment  is  nearly  twice  as  long  as  the  third,  and  about 
equal  in  length  to  the  furca.  The  second  and  third  joints  are  very 
closely  united. 

"The  antennte  extend  to  the  end  of  the  furca.  The  right  antenna 
of  the  male  is  much  swollen  anterior  to  the  geniculating  joint;  the  an- 
tepenultimate joint  is  produced  on  its  distal  end  into  a  short,  blunt 
process,  which  makes  very  nearly  a  right  angle  with  the  longitudinal 
axis  of  the  joint. 

"The  outer  ramus  of  the  fifth  foot  of  the  female  is  two-jointed,  the 
third  joint  being  represented  by  two  spines.  The  inner  ramus  is  one- 
jointed,  hardly  as  long  as  the  first  joint  of  the  outer  ramus,  and 
armed  at  the  tip  with  minute  sette  and  two  rather  long  spines. 

"The  basal  joint  of  the  right  fifth  foot  of  the  male  is  elongated,  tra- 
pezoidal in  form,  it  greatest  breadth  being  at  its  distal  extremity. 
The  first  joint  of  the  outer  ramus  is  broader  than  long,  armed  on  its 
inner  margin  with  a  broad,  thin  expansion  of  the  integument.  The 
second  joint  is  elongate,  broader  at  base;  the  lateral  spine  is  situated 
at  about  the  middle  of  its  length,  is  long  and  stout,  and  armed  on  its 
inner  margin  with  fine  serrulations.     The  terminal  hook  is  slightly 
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angular  and  armed  with  fine  serrulations  on  its  inner  margin.  The 
inner  ramus  is  one-jointed,  equaling  in  length  the  first  joint  of  the 
outer  ramus. 

''The  left  fifth  foot  of  the  male  reaches  slightly  beyond  the  first  joint 
of  the  outer  ramus  of  the  right.  The  basal  joint  is  quadrangular,  con- 
siderably shorter  than  the  right  basal  joint.  The  first  joint  of  the 
outer  ramus  is  about  twice  as  long  as  broad.  The  second  joint  is 
slightly  longer  than  the  first  joint;  it  is  expanded  at  base,  where  it  is 
armed  with  fine  hairs,  and  terminates  in  a  finger  like  process  bearing 
a  falciform  spine.  The  inner  ramus  extends  to  about  one  half  the 
length  of  the  second  joint.     Length  of  female,  1.5  mm.;  male,  1.3  mm. 

"The  material  in  which  this  species  was  found  was  collected  by 
Professor  E.  A.  Birge  at  New  Lisbon,  Wisconsin,  and  only  a  few  indi- 
viduals were  found.  I  have  expected  to  find  it  in  the  collections  from 
other  Wisconsin  localities;  but  so  far  my  search  has  been  without  suc- 
cess. It  is  a  clearl}^  marked  species  resembling  the  European  D.  gracilis 
Sars  more  closely  than  does  any  other  described  American  species.  The 
characters  of  the  fifth  feet,  however,  separate  it  from  the  European 
form. 

"I  have  taken  the  liberty  of  naming  this  species  in  honor  of  Profes- 
sor Birge,  to  whose  kind  assistance  and  encouragement  I  have  been 
greatly  indebted." 

GENUS  BROTEAS  Loven.  1845. 
Thorax  five-jointed.  First  antennae  multiarticulate;  second  pair 
biramose.  Swimming  feet  four  pairs,  bi-ramose,  outer  ramus  three- 
jointed,  inner  two  jointed;  fifth  feet  dissimilar  in  the  sexes.  The  third 
pair  of  maxillipeds  falciform.  Abdomen  of  the  male  six-jointed,  in 
the  female  two  jointed.  The  single  known  species,  B.  falcifer  Loven 
(Plate  X,  Fig.  16),  a  large  slender  form  (4.0  mm.  long),  occurs  in  salt 
pans  near  Port  ISTatal. 

GENUS    HETEROCOPE    Sars.     1863. 

Cephalothorax  six-jointed;  last  thoracic  segment  more  or  less  divari- 
cate alike  in  the  two  sexes.  Abdomen  of  female  three-jointed,  of  the 
male  five-jointed.  Caudal  stylets;  larger  setsB  three.  Antenna  25- 
jointed;  in  the  male  right  antenna  a  geniculatiug  joint  between  seg- 
ments 18  and  19,  the  six  preceding  somewhat  tumid.  Swimming  feet 
four  pairs,  of  which  the  outer  rami  three-jointed,  the  inner  one- 
jointed.  Fifth  feet  of  female  simple,  three  jointed,  those  of  the  male 
dissimilar;  the  left  cheliform.     Abdomen  of  the  male  symmetrical. 

Reterocope  is  obviously  the  eastern  homologue  of  Upischura. 

The  three  species  of  this  genus  may  be  tabulated  thus,  following 
De  Guerne  and  Eichard: 
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I.  Antennte  shorter  than  the  body.  Stylets  armed  at  the  angle  with 
a  short  non-ciliated  seta.  The  female  has  no  appendages  at  the 
genital  orifice.     The  last  segment  of  fifth  foot  on  the  right  side 

of  male  short saliens  and  boreaiis 

II.  Antennse  longer  than  the  body.  Stylets  without  the  setae  at  the 
angle.  Female  with  eight  appendages  at  the  genital  orifice. 
Last  joint  of  the  male  right  fifth  foot  long  and  straight.    .     .     appeadiculata 

Heterocope  saliens  Lilljeborg.     1862. 
Plate  X,  Fig.  14. 

Last  segment  of  the  fifth  feet  of  the  female  short  and  broad,  teeth 
of  its  internal  aspect  distinctly  bifid.  The  prolongation  of  the  inner 
aspect  of  the  antepenult  joint  of  the  left  fifth  foot  of  the  male  incurved, 
not  reflexed  at  its  end. 

Heterocope  boreaiis  Fischer.    1851 
Plate  X,  Fig.  15. 

Last  segment  of  the  fifth  foot  of  female  long  and  straight,  teeth  less 
distinctly  bifid  or  trifid.  Prolongation  of  male  left  foot  much  curved 
and  reflexed  at  the  end. 

Heterocope  appendiculata  Sars.    1863. 

Plate  XI,  Fig.  3. 

Two  other  species,  II.  alpina  and  H.  romana,  have  been  described 
by  Imhof  {'88).  These  forms  remain  imperfectly  known  and  may  be 
simply  young  of  other  species. 

GENUS    EPISCHURA  Forbes.     1882. 

Eelated  with  Heterocope  Sars.  The  thorax  is  six-jointed,  the  last 
two  segments  partly  united.  The  abdomen  is  five-jointed  in  the  male 
and  four-jointed  in  the  female.  Antennae  25-jointed,  the  right  male 
being  geniculate.  Abdomen  of  male  with  prehensile  appendages, 
often  more  or  less  distorted.  Inner  rami  of  swimming  feet  one  jointed. 
Fifth  feet  one  branched,  in  the  male  modified  for  prehension.  Caudal 
stylets  with  three  long  sette.  The  first  mention  of  an  animal  of  this 
genus  seems  to  be  Pickering's  description  of  Scopiphora  vagans  from 
deep  water  in  Lake  Ontario.  It  seems  almost  certain  that  the  species 
so  imperfectly  described  in  Dekay's  Crustacea  of  ISTew  York,  is  none 
other  than  a  species  of  UpiscJmra,  but  I  hesitate  to  substitute  for  a  name 
accompanied  by  good  descriptions  and  figures,  and  one  which  has 
already  been  incorporated  to  some  extent  into  our  literature,  one 
which  is  founded  on  a  description  so  imperfect  and  general  that  one 
incidental  character  alone  enables  one  to  guess  its  application.  The 
following  is  Pickering's  description: 
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''Body  small,  eye  single,  near  the  anterior  margin  of  the  shield. 
Antennte  large,  and  as  long  as  in  the  preceding  genus  {Cyclops),  and 
has  the  same  motions  in  the  water.  Abdomen  terminating  in  two 
styles,  each  with  three  setee;  last  or  three  last  joints.  Ovaries  none; 
legs  spiny." 

What  is  meant  by  the  "brush"  fails  to  appear,  unless  the  speci- 
mens were  ornamented  with  some  parasitic  plants  or  animals.  The 
three  setfe  of  the  caudal  stylets  and  long  antennae  will  place  this  form 
in  no  American  genus  save  Epischura.  But  even  this  statement  of 
Pickering  may  be  held  doubtful. 

*  Epischura  laciistris  Forbes. 

Plate  XIII,  Fig.  15. 

Forbes  '82;  Herrick  '84  and  '87;  De  Guerne  and  Richard  '89. 

"The  second  segment  of  the  abdomen  of  the  male  is  twice  as  long 
as  the  first,  and  produced  to  the  right  as  a  large,  elongate,  triangular 
process,  somewhat  hooked  backwards  at  the  tip.  The  third  segment 
is  similarly  produced,  but  rounded  and  expanded  at  the  tip,  which  is 
roughened  before  and  behind. 

"From  the  right  side  of  the  fourth  segment  arises  a  stout  process 
bearing  at  its  apex  a  hatchet-shaped  plate  with  seven  broad  obtuse 
serratures  on  its  anterior  margin.  This  process  is  roughened  behind, 
where  it  is  opposed  to  the  concave  side  of  the  left  ramus  of  the  furca. 
From  the  same  side  of  the  fifth  segment,  a  short  flattened  plate,  of  a 
spatulate  or  paddle  like  form,  extends  forward  above  or  beyond  the 
toothed  process  just  mentioned. 

"The  antenna?  are  25-jointed,  and  reach  to  the  second  segment  of  the 
abdomen.  There  are  especially  prominent  sensory  hairs  on  the  first 
and  third  joints,  borne  at  the  tips  of  long  spines.  The  antennules 
are  short,  the  ramus  apparently  but  three-jointed,  the  short,  median 
joints  common  in  this  appendage  being  only  obscurely  indicated.  The 
mandible  has  but  seven  teeth,  the  first  simple  and  acute,  separated 
from  the  second  by  an  interval  about  equal  to  the  second  and  third, 
the  second  to  the  sixth  bifid,  the  seventh  entire  and  acute.  The  usual 
plumose  bristle  is  replaced  by  a  sharp,  simple  spine. 

' '  The  outer  ramus  of  the  fourth  pair  of  legs  has  two  teeth  at  the  outer 
tip  of  each  of  the  two  basal  joints.  The  terminal  joint  of  this  ramus 
is  armed  as  follows:  a  short  simple  spine  at  middle  of  outer  margin 
and  another  at  the  distal  outer  angle;  a  single  and  long  terminal  seta, 
strongly  and  sharply  toothed  externally  and  plumose  within,  and  four 
long  plumose  setse  attached  to  the  inner  margin. 

"The  left  leg  of  the  fifth  pair  in  the  male,  viewed  from  behind,  has 
the  basal  joint  very  large,  broader  than  long,  with  the  inner  inferior 
angle  produced  downwards  as  a  long,  stout,  curved  process  or  arm  as 
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loug  as  the  two  remaining  joints.  The  second  joint  is  trapezoidal, 
shortest  withi  n.  The  third  j  oint  is  about  half  as  wide  at  base  as  the  first, 
is  straight  without,  with  a  sharp,  small  tooth  at  its  distal  third,  and 
bifid  at  tip.  On  the  inner  margin  this  joint  is  at  first  dilated  a  little, 
and  then  deeply  excavated  to  the  narrow  tip,  to  receive  the  lower  end 
of  the  left  leg,  the  lower  two- thirds  of  this  margin  forming  the  segment 
of  a  circle. 

"The  right  leg  is  two-jointed,  the  first  joint  twice  as  broad,  enlarged 
at  the  lower  end,  forming  an  auriculate  expansion  at  its  inner  inferior 
angle.  The  second  joint  is  conical  in  outline  and  about  two-thirds  as 
long  as  the  first. 

"The  terminal  bristles  of  the  rami  are  very  broad  and  strong  in  the 
female,  the  outer  one  especially  having  an  extraordinary  size  and 
thickness.  There  is  also  at  the  outer  angle  of  each  ramus  a  short, 
stout  spine,  that  on  the  left  ramus  being  inflated  like  the  outer  bristle. 
Length  .065  in. 

"The  legs  of  the  fifth  pair  in  the  female  are  three-jointed  and  simi- 
lar, the  basal  joint  short  and  broad,  the  second  two  and  one-half  times 
as  long  as  wide.  The  leg  terminates  by  four  diverging  teeth,  preceded 
by  two  others,  one  on  each  side. 

"Taken  in  the  towing  net  abundantly  in  October,  1881,  at  Grand 
Traverse  bay;  also  obtained  rarely  by  Mr.  B.  W.  Thomas,  from  the 
city  water  of  Chicago." 

Occurring  in  Minnesota,  probably  in  Lake  Superior. 

*  Episcbura  fliiviatilis  Herrick. 
Plate  XIII,  Figs.  14,  16. 
Herrick  '83,  '84  and  '87;  De  Guerne  and  Richard  '89. 
"Similar  to  the  above  but  smaller  (0.04  in.).  The  females  are  very 
similar,  though  the  fifth  feet  are  more  elongate  and  differently  spined. 
The  abdomen  is  perfectly  straight  and  the  three  caudal  setie  are  of 
nearly  equal  size.    The  claw  is  armed  with  eight  teeth,  all  but  the  first 
of  which  are  emargiuate.     The  abdomen  of  the  male  is  straight,  but 
has  a  strong  process  on  the  left  side  which   bears  a  movable  claw 
laterally  and  a  small  second  segment  which  terminates  in  two  small 
spines.     The  fifth  foot  of  the  male  is  peculiar;  the  inner  ramus  (or  the 
left  foot)  lamelli form,  one-jointed,  with  two  opposable  claws;  the  right 
branch  is  simple  and  three-jointed,  in  form  like  that  of  the  female. 
Here  we  have  the  most  marked  difference  between  the  two  species. 
Found  in  Mulberry  creek,  Cullman  county,  Ala.     Although  a  consid- 
erable number  were  examined  no  oviferous  females  were  found,  while 
the  males  contained  the  spermatophores  and  can  hardly  be  thought 
immature,  and,  as  it  is  in  the  male  that  the  most  marked  differences 
appear,  the  two  species  seem  certainly  distinct." 
6 
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It  is  to  be  regretted  that  no  opportunity  has  occurred  to  observe 
this  species  since  the  above  was  written.  It  is  very  probable  that 
mature  examples  would  modify  as  well  as  extend  the  above.  It  is  a 
bit  amusing  to  find  De  Guerne  concerned  over  the  discrepancy  of  our 
locating  "baie  de  Mulberry  "  in  a  mountain  region — a  difficulty  which 
would  disappear  should  he  grasp  the  English  usage  of  "creek"  which 
he  has  translated  "baie." 

*  Epischiira  nevadeiisis  Lilljeborg. 

Plate  XI,  Figs.  1,  6,  8. 

De  Guerne  and  Richard  '89. 

Of  moderate  size.  Cephalothorax  five-jointed;  last  two  confluent; 
last  segment  not  devaricate,  rounded.  Abdomen  three  jointed  in  the 
female.  Caudal  stylets  shorter  than  the  preceding  segment;  slightly 
ciliated  internally;  caudal  seta  equal  and  similar;  externally  a  short 
spine.  Abdomen  of  male  five  jointed,  curved  to  the. right,  similar  to 
that  of  E.  lacustrls,  second  and  third  segments  nearly  equal  in  length, 
the  first  shorter;  the  second  segment  produced  on  the  right  side  into  a 
very  large  wing-like  process,  denticulate  along  its  hinder  border  and 
emarginate  at  the  tip;  third  segment  with  a  shorter,  smooth  and 
broadly  rounded  process.  The  fifth  segment  with  a  process  on  both 
sides.  Antennte  not  reaching  the  base  of  the  stylets.  Antepenult 
joint  of  male  right  antenna  not  appendaged.  Fifth  feet  of  female  uni- 
ramose,  three-jointed,  more  robust  than  usual.  Apical  joint  with  six 
teeth,  of  which  four  are  longer.  Fifth  feet  of  male  uni- ramose,  dissim- 
ilar. Right  foot  apparently  two-jointed,  the  basal  joint  thick  with  a 
lamellate  and  denticulate  process  at  the  end,  second  joint  a  thick  claw. 
First  joint  of  the  left  foot  a  very  large  hook;  third  joint  incised  inter- 
nally, the  shallow  excavation  ciliated,  and  armed  apically  with  two 
spines.     Length  of  female  2.0  mm. 

Found  by  A.  G.  Eisen  in  the  Sierra  Nevada  region,  Lake  Tahoe  and 
Echo  lake. 

*  Episcbiira  iievacleusis  Lilljeborg.     Var.  Columbijie  Forbes. 

Plate  XI,  Figs.  4,  10. 
Forbes  '93. 
This  alpine  form  is  not  only  a  little  larger  but  the  thorax  is  more 
distinctly  jointed.  The  antenna?  of  the  female  reach  to  the  posterior 
end  of  the  penultimate  segment  of  the  abdomen.  The  first  segment  of 
the  abdomen  is  as  long  as  the  two  following  together,  and  the  stylets 
are  as  long  as  the  preceding  segment.  The  abdomen  is  not  curved  as 
in  U.  lacustris.  The  three  caudal  set  as  are  all  similar  and  of  equal 
width.  There  is  a  stout  conical  spine  at  the  outer  distal  angle  and  a 
soft  seta  at  the  inner  angle  of  each  stylet. 
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The  fifth  legs  of  the  female  are  broader  proportionally  than  those 
of  lacustris  but  more  slender  than  those  of  E.  nevadensis.  The  last  seg- 
ment is  four  times  as  long  as  broad  and  bears  six  (7)  teeth,  of  which 
four  are  terminal.  The  second,  third  and  fifth  segments  of  the  male 
abdomen  bear  lateral  processes  extending  toward  the  right.  The  first 
three  segments  are  subequal.  The  lateral  process  of  the  second  has 
the  form  of  a  stout  but  thin  lamina  projecting  to  a  distance  equal  to 
the  width  of  the  segment;  it  is  acute  at  the  apex,  with  the  point  a 
little  recurved,  convex  and  smooth  in  front,  and  nearly  straight  be- 
hind, except  that  this  edge  is  irregularly  serrate  throughout  and 
deeply  emarginate  where  it  joins  the  segment.  This  blade  is  strongly 
curved  ventrad  like  the  following.  The  third  segment  bears  a  broad 
thin  lamina  which  projects  outward,  as  wide  as  long,  broadly  rounded 
at  the  end,  simple  but  strengthened  beneath  by  a  ridge  of  chitin. 
From  the  fourth  segment  spring  two  processes,  the  ventral  being 
nearly  similar  to  that  of  nevadensis.  The  dorsal  process  is  a  small 
irregular  plate  curving  forward,  inward  and  downward.  Length  of 
female  2.12  to  2.4  mm. 

*  Epischura  uordeiiskioeldi  Lilljeborg. 
Plate  XI,  Fms.  2,  5,  9. 
De  Gaerne  and  Richard  '89. 
This  species,  from  St.  Johns,  Xewfoundland,  is  the  largest  of  the 
genus  (2.9  mm.)  and  is  remarkable  for  the  slender,  slightly  armed  ab- 
domen. Cephalothorax  robust,  abdomen  exceedingly  slender,  four- 
jointed  in  the  female,  anterior  two  somewhat  fused,  third  segment 
longer  than  the  fourth.  Caudal  stylets  twice  as  long  as  wide,  ciliated 
internally;  caudal  setee  similar  and  equal.  Male  abdomen  five-jointed 
and  slightly  flexed  toward  the  right,  second  and  third  joints  equal  and 
half  as  long  again  as  the  first.  The  second  joint  is  armed  with  a  rather 
small,  slightly  curved,  and  notched  at  the  tip.  The  process  of  the 
third  joint  is  very  small  and  acute;  that  from  the  last  is  directed 
cephalad  and  is  blunt.  Antennte  reaching  to  base  of  stylets,  25-joiuted. 
Geniculate  antenna  with  the  jienultimate  joint  unarmed.  Feec  of 
fifth  pair  in  the  female  uni  ramose,  three-jointed,  nearly  as  slender  as 
in  E.  lacustris  though  less  so  tlian  E.  fliiviatilis,  the  joints  nearly  of  equal 
length.  The  left  fifth  foot  of  the  male  closely  resembles  that  of  E. 
columbiw;  the  right  diifering  from  the  other  forms  in  having  an  acces- 
sory spine  near  the  base  of  the  inner  aspect. 

GENUS  OSPHRANTICUM  Forbes.     1882. 

( ^Potamoichetor,  Herrick. ) 
First  reported  as  Fotamoiehetor  before  the  Minnesota  Academy  of 
Sciences  in  1879,  but  owing  to  a  disastrous  fire,  publication  was  pre- 
vented.    Priority  probably  belongs  to  Forbes'  name,  since,  although 
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first  printed  in  the  tenth  annual  of  this  survey,  the  edition  was  not 
distributed  till  after  the  August  issue  of  the  American  Naturalist  of 
1882,  containing  the  description  above  alluded  to.  Forbes  says  this 
genus  has  antennae  23 jointed;  all  the  specimens  we  have  gathered 
from  Minnesota  to  Alabama  had  24-joiuted  antennte.  The  original 
description  of  '^Fotamoichetor''^  is  appended. 

"Cephalothorax  six  jointed,  distal  segments  evident;  abdomen,  in 
the  male,  five-jointed,  in  the  female  four-jointed;  antennae  24  jointed, 
the  right  geniculated  as  in  (Jentropages  (=Ichthi/02)horbia');  first  pair 
of  feet  with  the  rami  both  three-jointed,  like  the  following; 
feet  of  the  fifth  pair,  in  the  female,  like  the  preceding,  but  with  a 
spine  of  the  joint  preceding  the  terminal  one  enlarged  and  divaricated 
somewhat  as  in  Centropages;  in  the  male,  the  right  with  a  two-jointed 
outer  ramus,  the  terminal  joint  of  which  is  spined  and  bears  near  its 
base  a  blunt  expansion  of  its  inner  margin;  outer  ramus  of  left  foot 
three  jointed,  armed  with  unequal  spines;  inner  branches  smaller, 
similar,  three-jointed;  the  terminal  joint  bearing  curved  spines;  ovary 
and  testes  as  in  Diaptonius,  with  which  the  mouth  parts  agree  in  the 
main;  eyes  median,  confiuent." 

Ovisac  very  large,  elongate. 

Our  own  experience  is  that  the  single  species  of  this  genus  prefers 
estuaries  of  running  water.  Forbes,  however,  has  taken  it  from 
swamps  and  wayside  pools. 

*  Ospliranticiim  labronectuiii  Forbes. 

Plates  XII,  Figs.  1-8,  13,  14;  LIX,  Figs.  7,  8. 

Forbes  '82;  Herrick  '82  (Potamoichelor  fucosus),  '84  and  '87;  De  Guerne  and 

Richard  '89. 

"Eather  slender,  and  in  size,  as  well  as  general  appearance,  resem- 
bling the  smaller  forms  of  Diaptomus;  antennre  rather  stout,  reaching 
but  little  beyond  the  feet,  appendaged  as  in  Diaptomus,  in  the  male 
strongly  geniculated,  but  somewhat  variously  so;  the  six  joints  pre- 
ceding the  terminal  four  are  thickened;  those  preceding  the  joint  or 
hinge  are  arcuate  on  the  distal  margins;  the  secondary  antennae  are 
about  as  in  Diaptomus;  mandibular  palp  two  branched,  the  outer  three- 
jointed,  the  inner  two  jointed;  the  terminal  joint  of  the  shorter  branch 
bearing  seven  setie,  of  the  other  four,  the  proximal  joint  of  the  former 
with  three  stout  spines;  the  maxillte  nearly  like  Diaptomvs;  the  pro- 
cesses have  respectively  the  following  numbers  of  setter  the  basal 
plate  eight,  the  small  processes  at  base  of  posterior  branchial  append- 
age one,  the  appendage  itself  twelve,  terminal  portion  three  groups, 
first  containing  nine,  the  second  three,  and  the  third  four  or  five,  the 
upper  of  the  anterior  processes  two,  and  the  lower  three;  fifth  feet 
nearly  like  the  others  in  size;  the  right  in  the  male  having  the  outer 
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branch  but  two-jointed  by  the  coalescence  of  the  two  outer  to  form  an 
arcuate  and  deformed  appendage,  armed  at  the  end  with  three  stout 
equal  spines;  corresponding  branch  of  left  foot  three-jointed;  the  ter- 
minal joint  bearing  three  unequal  spines,  each  of  the  preceding  joints 
only  one;  inner  branches  similar,  three  jointed;  terminal  joint  being 
short  and  armed  with  three  short  lanceolate  setse  and  three  longer 
ones,  two  of  which  are  curved  so  as  to  be  slightly  prehensile;  fifth  foot 
of  female  with  both  rami  three  jointed;  inner  ramus  much  smaller; 
antepenult  segment  of  the  outer  ramus  extending  into  a  large  lanceo- 
late process;  ovisac  long-ellipsoidal  or  spherical,  reaching  nearly  to 
the  end  of  the  caudal  sette." 

Professor  Lilljeborg  finds  this  species  in  Oregon,  and  as  we  have 
collected  it  in  Alabama  it  may  be  regarded  as  ubiquitous  in  North 
America  in  suitable  stations. 

FAMILY  CYCLOPID.E. 

The  family  contains  five  genera,  viz.:  Thofellia,  Cijclops,  Olthona, 
Lophophorus  and  Gyclopina;  passing,  by  the  genera  Misophria  and  Pseu- 
do-cyclops,  into  the  Calanidw  or  marine  Gopepoda.  The  affinities  of 
these  little  known  genera  need  further  study,  as  they  are  very  inter 
esting,  the  question  being  still  open  in  how  far  the  cyclopoid  forms 
are  altered  by  adaptation  to  saline  habitat,  if  such  an  adaptation 
takes  place  at  all. 

Cephalothorax  ovate  and  usually  much  more  robust  than  the  abdo- 
men; anterior  antennae  seldom  longer  than  the  cephalothorax,  those  of 
male  alike  on  both  sides  and  modified  for  the  purpose  of  clasping; 
posterior  antenniTe  unbranched  (i.  e.,  palpus  wanting);  palps  of  mandi- 
bles and  maxillfE  usually  well  developed;  foot-jaws  mostly  less  devel- 
oped than  in  Ckdanid(e;  first  four  pairs  of  feet  as  in  Calanidw,  fifth  pair 
rudimentary,  alike  in  both  sexes,  and  usually  one-  or  two-jointed; 
ovisacs  two. 

The  circulatory  system  of  this  family  is  partly  lacunal  and  has 
been  thought  to  be  entirely  so  in  the  genus  Cyclops.  Closer  observa- 
tion, however,  shows  that  there  is  something  like  an  imperfect  central 
organ  at  the  point  occupied  by  the  heart  of  higher  Copepoda.  This 
was  figured  in  my  previous  report,  Plate  V,  Fig.  1,  but  no  mention 
was  made  of  the  discovery.  It  has  since  been  verified.  The  appa- 
ratus referred  to  is  a  modification  of  that  described  under  Canthocamp- 
tus.  In  the  second  thoracic  segment  there  is  a  set  of  swaying  mem- 
branes which  constitute  a  valvular  apparatus,  chiefly  moved  by  the 
action  of  the  stomach. 

The  following  analytical  key  from  Brady  will  serve  to  differentiate 
the  genera. 
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KEY  TO  THE  FAMILY  CYCLOPID.E. 

I.  Mandiblak  palp  obsolescent,  a  mere  tubercle  bearing  two  filameDts. 

a.  Second  maxillepeds  prehensile Thorellia. 

b.  Second  maxillepeds  not  prehensile Cyclops» 

II.     Mandiblar  palp  two-branched. 

a.  Secondary  branch  of  palp  many-jointed Oithoiia. 

i.  Secondary  branch  one-jointed. 

*  Fifth  pair  of  feet  foliaceous Lopliopliorus. 

**  Fifth  pair  of  feet  cylindrical,  two-  or  three-jointed.       .     .     .     Cyclopina. 

All  these  genera  except  Cyclops  are  marine. 

GENUS  CYCLOPS. 

The  sole  representative  of  the  genera  of  the  Cijclopidxc  here  treated 
is  the  best  known  of  the  Gopepoda.  Ev^ery  one  is  familiar  with  the 
"common  Cyclops,''^  but  few  realize  how  many  are  the  species  included 
under  this  name.  An  attempt  is  here  made  to  enable  the  student  to 
recognize  the  more  obvious  distinctions  upon  which  the  genus  is  sub- 
divided and  to  identify  such  of  the  species  as  seem  valid  and  at  the 
same  time  recognizable  without  recondite  study  of  development. 
Without  attempting  a  complete  elucidation  of  the  synonymy,  which 
is  practically  an  impossibility,  a  proximate  classification  of  all  the 
species  known  to  me  is  attempted. 

Diagnosis:  Cephalothorax  robust,  oval,  broadest  in  front,  com- 
posed, in  the  female,  of  nine  segments.  Antennie  short,  of  less  than 
twenty  segments,  in  the  male  geniculate  on  both  sides.  Antennules 
one-branched,  four-jointed.  Mandiblar  j)alp  a  small  two-setose  tu- 
bercle. First  four  pairs  of  feet  two  branched,  all  the  branches  three- 
jointed.  Fifth  feet  small,  one-  to  three-jointed.  In  the  male  a  still 
more  rudimentary  sixth  pair.  Eye  single  but  composed  of  two  facets. 
Ovisac  double. 

As  stated  by  Brady,  the  genus  Cyclops  is,  as  regards  discrimination 
of  species,  one  of  the  most  difficult  and  puzzling  of  all  the  Copepoda' 
Chief  among  the  causes  of  this  difficulty  is  the  polymorphism  and  het- 
erogenesis  which  prevail,  as  well  as  the  great  susceptibility  to  the 
effects  of  the  environment.  Liviog  as  they  do,  in  pools  and  streams, 
undergoing  great  seasonal  and  other  variation,  these  forms  offer  ex- 
ceptional opportunities  for  the  study  of  the  plasticity  of  species. 

KEY  TO  THE    GENUS  CYCLOPS. 

I.     Antennae  18-jointed. 

II.  Antennte  IT-jointed. 

a.  Fifth  foot  one-jointed ater,  89. 

6.   Fifth  foot  two-jointed. 
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*  First  joint  of  the  fifth  foot  broad.  .  .  viridis,  90;  americanilS,  91; 
iDgeiis,  92;  verualis,  92;  robustiis,  93;  parens,  93; 
brevispiuosus,  95;  nniaiigulatus,  £6;  leuckarti,  96; 
scourfleldi,      98;       oithonoides,       98;       dybowskii,     99; 

bisetosus,  99. 
**  First  joint  of  the  fifth  foot  longer  than  wide. 

t  Terminal  segment  of  the  fifth  foot  with  one  long  seta  and 

oae  short  spine strenuiis,  99;   laciistris,  101. 

ft  Terminal  segment  of  the  fifth  foot  with  two  rather  long  setjc, 

piilcliellus,  101;  niiunilus,  103;  forbesi,  104. 

ttt  Terminal  segment  of  the  fifth  foot  with  three  set se.     .       signatllS  105; 

var.  coronatus,  106;  var.  temiicornis,  106. 

III.  Antennte  16-jointed,  laiiguidus,  107;  iiiodestiis,  103;  capilliferus,  109; 

IV.  Antennae  14-jointed iusigrilis,  110. 

V.  Antennte  12-jointed. 

a.  Fifth  foot  one- jointed.        .     .     .     sernilatn.s,  111;  var.  elegaiis,  112. 

macrurus,  113;  prasimis,  113;  fiuviatilis,  114. 

b.  Fifth  foot  two-jointed.      .      .      .        capillatus,  115;  crassicaudis,  115; 

varicans,  116. 

VI.  Antenna)  ll-jointed.     .     .      gracilis,  117;  diaphanus,  117;  affiiiis,  117; 

bicolor,  118. 

VII.  Antenna)  10-jointed phaleratiis,  120. 

VIII.  Antenna)  eight-jointed liinbriatus,  121. 

IX.    Antenna)  six-jointed iBquoreus,  122. 

The  forms  which  have  been  reported  with  18  jointed  antennae  may 
not  necessarily  be  representatives  of  a  single  species  but  may  be  spor- 
adic instances  of  reduplication  in  the  antennal  segments  on  the  part 
of  various  17-jointed  forms.  Cyclops  elongatus  Claus,  the  only  named 
species  with  18-jointed  antennae,  is  confidently  identified  with  C.  ver- 
nalis  Fischer,  bySchmeil,  nevertheless  Claus'  description  is  as  follows: 
"Length  of  body  2.5  mm.,  elongate,  gradually  narrowed  toward  the 
end.  The  anterior  antennie  18  jointed,  differing  from  the  17-jointed 
type  by  the  separation  of  the  seventh  joint  into  two;  they  do  not  ex- 
tend far  beyond  the  first  segment  of  the  cephalothorax.  The  fifth  ab- 
dominal segment  is  strongly  toothed.  Rudimentary  foot  two-jointed, 
with  relatively  small  basal  joint  and  elongate  terminal  one,  on  whose 
apex  is  one  long  and  one  short  seta.  The  stylets  are  longer  than  the 
two  last  abdominal  segments,  with  relatively  short  setie,  whose  rel- 
ative size  is  nearly  like  those  of  C.  cuspidatus.'" 

This  species  is  reported  by  Cragin  from  near  Cambridge,  but  has 
been  seen  by  no  other  observer  except  the  describer. 

*  Cyclops  ater  Herrick. 
Plates  VI,  Figs.  11,  12;  XII,   Figs.  9-12;  XXI,  Figs.  13-15,  17,  18. 
Herrick  '82,   '84,  '87;  Turner  '92. 
Cephalothorax  very  large  and  broadly  oval  and  usually  conspicu- 
ously colored.      Antennoe  as  long  as  the  cephalothoiax  (1.2  mm.), 
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slender,   tapering  toward  the  end;   formula*— :r— — ^-^^-^^rr:- 

;  last  three  segments  not  elongate,  the  last  being  furnished  with 

an  unserrated,  hyaline  knife-like  ridge  as  in  C.  fenuicornis.  Anten- 
nules  much  as  in  G.  tennicornis.  Maxillipedes  rather  large.  Fifth 
foot  one-jointed,  armed  with  three  subequal  spines.  Abdomen  very 
short,  especially  the  last  segment.  Stylets  rather  more  than  twice  as 
long  as  wide,  the  three  inner  set;e  long  and  pectinate  but  none  very 
long,  external  seta  short,  lateral  seta  near  the  end  of  the  stylet. 
Fourth  foot  with  the  following  armature  of  apical  joints : 

Ifex.     2  spines.  (   ex.     1  seta. 

ap.     1  spine,  1  seta.  Inner  ramus  \    ap.     2  spines, 

in.      4  setre.  i    in.      2  selte. 

The  sette  are  all  short  and  stout.  Color  deep  blue  or  gray;  young 
with  a  deep  band  of  color  crossing  the  thorax  near  the  middle. 
Ovisacs  pale,  rather  small.  Length  2.1  mm.  This,  our  most  char- 
acteristic American  species,  is  sparingly  but  widely  distributed,  at 
least,  throughout  the  Mississippi  Valley. 

Cyclops  viridis  Jurine.     1820. 

Plate  XIV. 

Subspecies  europajus  Herrick. 

Var.  a.— Koch  '35  (C.  vulgaris) ;  Fischer  '51 ;  Claus  '57  and  '63  (C.  brevicornis) ;  Sars  '63; 
Lubbock '63  (C.  brevicornis);  Heller '70  (C.  brevicornis);  Fric'72^  (C.  brevicornis); 
Uljanin '75;  Hoek '76  (C.  brevicornis);  Rehberg'SQi;  Daday '855;  Vosseler '86; 
Sostaric  '88;  Thallwitz  '90;  Lande  '90;  Schmeil  '91 ;  Richard  '91;  Schmeil  '92. 

Var.  b.— Claus  '57  (C.  gigas);  Sars  '63  (C.  gigas);  Fric  'Ti^  (C.  gigas);  Brady  '78  (C. 
gigas);  Sostaric  (C.  viridis  var.  gigas);  Rehberg  '80^. 

Subspecies  americanus  Marsh. 

Var.  a. — Cragin  '83  (C.  viridis);   Herrick  '83  (C.   parcus)  and   '84  (C.  brevicornis) 
(passim);  Marsh  '93  (C.  americanus);  Turner  '92  (C.  viridis). 

Var.  b. -Herrick  '62  and  '83  (C.  ingeus). 

If  we  accept  Eehberg's  suggestion  that  the  two  European  species, 
G.  brevicornis  and  G.  gigas,  are  but  forms  of  the  same  species,  we  are 
driven  to  a  somewhat  anomalous  arrangement  of  the  synonomy, 
though,  when  so  arranged,  it  expresses  a  not  unusual  parallel  devel- 
opment of  species  on  the  two  sides  of  the  Atlantic.  As  the  writer 
stated  in  1882,  the  American  representatives  of  this  species  differ  in 
several  minor  points  from  the  European  and  a  new  name  was  given. 
Later,  in  deference  to  Eehberg's  discovery  of  greater  latitude  of  varia- 

•i  The  characters  in  these  formu'ie  are  used  to  indicate  the  relative  length  of  the  joints,  from  base  to 
tip,  as  follows:    -^,  short;  ^^,  medium;  — ,  long. 

fex.    exterior;  ap.^apical;  in.=interior aspect. 
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tion  than  once  supposed,  G.  ingens  was  united  with  G.  gigas  as  an  un- 
named variety  of  G.  virldis  (Herrick'84,  p.  145).  The  preimago  stage 
is  similar  to  that  of  gigas,  and  this  fact  made  the  union  seem  more 
legitimate.  Still  later  Marsh,  without  recognizing  the  varietal  differ- 
ences and  having  only  the  smaller  form  before  him,  erects  for  it  a  new 
species,  G.  americanus.  Of  course,  if  this  is  to  include  the  whole 
assemblage  representing  G.  vlridis  in  America,  the  name  G.  ingens  is 
prior.  If  not,  the  later  name  may  be  revived  for  the  form  correspond- 
ing to  G.  gigas  of  Europe. 

To  judge  from  the  figures  in  Claus'  l>as  Genus  Gijclops,  the  European 
form  is  subject  to  a  very  wide  range  of  variation,  for  G.  furcifer,  after- 
wards regarded  as  a  simple  varietal  form  of  G.  hrevicaudatus,  has  the 
stylets  and  antennte  greatly  elongated.  Unfortunately  the  details  of 
the  armature  of  the  feet  are  not  given  by  Claus  or  most  of  the  authors 
following  him. 

Var.  a.    *  Cyclops  americanus  Marsh. 

Plate  XIV. 

Subspecies  Americanus  Marsh. 

We  quote  Marsh's  description  entire: 

"  Cephalothorax  oval,  the  first  segment  being  about  half  its  total 
length.  Antenna?  17-jointed,  about  as  long  as  the  first  cephalathoracic 
segment.  Abdomen  rather  slender,  the  last  segment  armed  on  its 
posterior  border  with  small  spines.  All  the  abdominal  segments  in 
immature  individuals  are  strongly  pectirate  posteriorly.  Fiirca 
about  three  times  as  long  as  its  average  breadth,  the  lateral  spine  sit- 
uated well  towards  the  end.  The  first  and  fourth  terminal  sette  are 
short,  slender  and  plumose,  nearly  equal  in  length.  Of  the  internal 
setffi,  the  outer  is  a  little  more  than  three-fourths  of  the  length  of  the 
inner.  The  armature  of  the  terminal  joints  of  the  swimming  feet  is 
as  follows: 

First  Foot. 

!ex.     3  spines.  ( ex.  1  seta, 

ap.     2  seta;.                           Inner  ramus  <  ap.  1  spine,  1  seta, 

in.     2  selaj.  (in.  3  seise. 

Second  and  Third  Feet. 

!ex.     3  spines.  (ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.     3  se1a\  (in.  3  setse. 

Fourth  Foot. 

!ex.     3  spines.  C  ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  -I  ap.  2  spines, 

in.     3  setaj.  (in.  2  se1a3. 

"Fifth  foot  two-jointed,  basal  joint  very  broad,  armed  with  one 
seta.  Terminal  joint  armed  with  a  seta  and  a  blunt  spine.  Length 
1.2  mm." 
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The  points  of  difference  consist  in  the  fact  that  the  antenncT.  are 
shorter  than  European  viridis,  reaching  only  to  the  second  instead  of 
to  the  third  thoracic  segment,  and  that  the  armature  of  fourth  feet  are 
very  unlike  the  figures  and  descriptions  of  European  authors,  Brady 
is  the  only  author  who  figures  these  parts,  and  these  figures  are  evi- 
dently careless,  for  the  antennae  on  the  same  plate  have  a  supernu- 
merary joint.  We  have  examined  a  number  of  specimens  of  this  spe- 
cies from  distant  parts  of  the  United  States,  and  find,  with  Marsh,  the 
armature  constant  or  but  slightly  variable.  The  proportions  of  the 
apical  spines  of  the  inner  ramus  of  the  fourth  foot  are  the  reverse  of 
those  given  in  his  figure.  The  size  varies  remarkably,  passing  into 
the  large  variety.  1.4  mm.  is  an  an  average  measurement  exclusive 
of  settle. 

Var.  b.     *  Cyclops  ing-ens  Herrick. 

Plate  XXV,  Figs.  1-8. 

This  is  the  largest  form  yet  encountered  in  America  and  is  rarely 
seen.  It  is  a  simple  exaggeration  of  the  last,  there  being  no  obvious 
distinctions  except  the  size.  It  is  occasionally  over  4.0  mm.  long  in- 
cluding the  sette  or  about  3.0  mm.  excluding  them. 

It  may  be  noticed  that  the  males  of  this  group  have  a  well  devel- 
oped sixth  foot.  The  antennae  are  strongly  modified  and  amply  spined, 
as  shown  in  the  figure.  A  series  of  hyaline  plates  near  the  joint  are 
well  developed. 

*  Cyclops  vernalls  Fischer.     (Fide  Schmeil.) 

Fischer '53;  Sars'63(C.  lucidnlus);  Claus'6.3(C.  elongatus);  Heller '70  (C.  elongatus); 
Eehberg  '80^  (C.  elongatus  and  C.  lucidulus);  Cragin  '83  (C.  elongatus);  Herrick 
'84  (C.  elongatus  and  lucidulus);  Daday  '85^  (C.  lucidulus);  Sostaric  '88  (C.  luci- 
dulus); Schmeil  '91  (C.  elongatus)  and  '92;  Richard  '91;  Brady  '91  (C.  elongatus). 

We  cannot,  of  course,  enter  the  perplexing  synonomy  which  has 
been  very  carefully  studied  by  Schmeil,  and  we  hope  that  it  may  now 
be  considered  settled.  The  not  quite  unexpected  discovery  that  a 
ITjointed  species  may,  under  certain  conditions,  become  18-jointed 
rests  on  the  same  kind  of  evidence  which  Schmeil  rejects  in  respect  to 
our  own  statements  in  the  case  of  other  species,  and  offers  a  certain 
probability  in  favor  of  the  frequent  occurrence  of  imperfectly  mature 
but  oviparous  females,  which  he  rejects  without  making  the  necesary 
investigation  by  which  he  might  easily  have  convinced  himself  of  its 
reality.  However,  we  are  fain  to  accept  the  evidence  that  C.  elongatus 
Glaus  is  but  a  "post  imago"  of  C.  lucidulus  Sars.  Still  it  is  not  to  be 
forgotten  that  other  species  may  sporadically  develop  18  jointed  an- 
tennae and  then  might  lay  claim  to  be  considered  C.  elonr/atus. 
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Cephalothorax  rather  long,  tapering  caudad,  fourth  and  fifth  seg- 
ments somewhat  produced.  Abdomen  more  than  half  as  long  as 
thorax,  first  segment  as  long  as  the  remainder.  Stylets  as  long  as  the 
two  preceding  segments  plus  half  the  next.  Median  apical  setfe  nearly 
equal,  as  are  the  outer  and  inner,  which  are  both  short.  The  anteume 
are  shorter  than  the  first  thoracic  segment,  either  17-jointed  or  18- 
jointed  by  the  subdivision  of  the  seventh  joint.  Schmeil  claims  to  have 
found  some  in  which  the  right  antenna  is  in  one  condition  and  the 
left  in  another.  Fifth  foot  two  jointed,  basal  segment  short,  broad, 
bearing  a  plumose  hair;  second  joint  small,  cylindrical,  armed  with  a 
short  spine  and  a  plumose  seta.  Receptaculum  opening  transversely 
narrowly  elliptical.     Length  1.2  to  1.7  mm. 

Cyclops  I'obustus  Sara. 

I  simply  quote  the  original  description: 

"Corpus  breve  et  robustum  depressiusculum,  segmento  1  mo  lato  et  antice  ocque 
rotundato,  ceteris  ad  latera  sat  exstantibus,  ultimo  quam  segmento  1  mo  abdominali 
multo  latiore.  Rami  caudalesvix  divergentes  longitudinem  segmentorum  anteceden- 
tium  2  superantes  setis  apicalibus  fortibus  et  fere  aculeiformibus,  intermediarum  in- 
teriore  quam  exteriore  multo  longiore  longitudinem  abdominis  fere  ajquante  versus 
medium  sparsim  dein  dense  ciiiata,  ceteris  duabus  brevissimis  et  fere  ejusdem  longi- 
tudinis.  Antennae  1  mi  paris  17  articulatse,  breves  et  crassse  segmento  1  mo  corporis 
breviores.  Articulus  ultimus  rami  exterioris  pedam  natatoriorum  latus  extus  aculeis 
3,  intus  setis  4  instrnctus;  seta  marginis  exterioris  articuli  ultimi  rami  interioris  in 
pedibus  2di  —  4ti  paris  in  aculeum  fortem  conformata;  aculeique  apicales  2  ej usdem 
articuli  in  pari  4to  subaequales.  Pedum  5ti  paris  articulus  ultimus  parvus  intus 
aculeo  brevissimo  et  rudimentari  armatus.  Sacci  oviferi  ovales  abdomini  appressi. 
Longit.  circit.  1,^  mm." 

*  Cyclops  parous  Herrlck. 

Plates  XX,  Figs.  12-15;  XXI,  Fig.  22;  XXIII,  Fig.  8;  XXXIV,  Figs.  1-8. 

Herrick  '82  and  '84;  Marsb  '93. 

This  species,  which  is  very  near  to  C.  verncdis  and  C.  viridis,  has 
more  superficial  resemblances  to  C.  xndchellus^  w^hich  it  also  resembles 
in  the  form  of  the  swimming  feet,  occurs  in  small  and  stagnant  pools. 
The  antennte  are  shorter  than  or  about  as  long  as  the  first  thoracic 
segment,  the  last  two  segments  of  which  are  acute.  The  antennules 
are  rather  short.  Labrum  narrow,  projecting  below  into  obtuse  angles, 
cutting  edge  with  nine  small  teeth.  The  terminal  joint  of  the  larger 
branch  of  the  maxilliped  bears  four  hairs.  The  second  joint  has  a 
moderately  large  dactyl,  the  movable  finger  of  which  is  small  and 
sparsely  spiny,  the  immovable  fioger  is  ornamented  by  an  oblique 
series  of  blunt  prominences  and  a  small  seta  at  its  base.  The  arma- 
ture of  the  swimming  feet  is  as  follows: 
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First  Fket. 

ex.     2  spines.  (ex.  1  seta. 

Outer  ramus  -j  ap.     2  setje.  Inner  ramus  ■<  ap.  1  spine,  1  seta, 

in.     2  setae.  I  in.  3  sefse. 


Second  Feet. 

(ex.     2  spines.  C ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.      3  seise.  i  in.  3  sette. 

FoL'ETH  Feet. 

!ex.     2  spines.  f  ex.  1  seta. 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  2  equal  spines. 

in.      3  selje.  ( in.  2  setai. 

The  fifth  foot  is  two-jointed,  the  basal  joint  being  short,  broad,  and 
armed  with  one  seta,  while  the  apical  segment  is  short,  fusiform  with 
a  long  seta  and  short  spine.  The  foot  is  very  like  that  of  C.  viridis, 
but  the  basal  joint  is  smaller.  The  abdomen  is  rather  slender,  the 
first  joint  being  rather  longer  than  the  remaining  joint  exclusive  of 
the  stylets.  The  latter  in  the  average  form  are  rather  short  and  the 
lateral  seta  is  over  one-fifth  their  length  from  the  apex.  The  outer 
apical  seta  is  three-fourths  the  length  of  the  inner.  The  inner  median 
seta  considerably  longer  than  the  outer.  In  addition  to  the  ordinary 
form  with  short  stylets  there  are  frequently  found  others  which  have 
the  stylets  considerably  elongate.  Such  a  form  is  figured  in  Plate 
XXXIII.  In  this  case  the  stylets  are  six  times  as  long  as  wide  and 
equal  in  length  the  last  two  and  half  of  the  next  abdominal  segments. 
The  small  lateral  spine  is  more  than  a  fourth  the  length  from  the  end, 
and  there  is  a  slight  unserrated  ofiset  at  the  basal  one-fourth  exter- 
nally. The  inner  seta  is  nearly  as  long  as  the  stylet,  the  outer  two- 
thirds  as  long.  The  inner  median  seta  is  three  times  as  long  as  the 
stylet,  and  the  outer  is  but  twice  as  long  as  the  stylet.  The  antennae 
in  this  form  are  about  as  long  as  the  first  segment,  which  forms  nearly 
half  the  length  of  the  thorax.  The  abdomen  without  the  stylets  is 
half  the  length  of  the  thorax. 

The  form  of  the  receptaculum  is  transversely  oval,  very  similar  in 
fact  to  C.  vernaUs.  Unfortunately  the  printer  in  the  preceding  edi- 
tion made  the  description  of  Plate  24  so  read  that  the  figure  of  this 
structure  was  credited  to  C.  adolescens. 

Length  1.4  to  1.5  ram.  The  following  measurements  of  the  elongate 
form  are  given  to  illustrate  the  proportions:  Length  1.37  mm.,  thorax 
0.85  mm.,  first  segment  0.41  mm.,  abdomen  (exclusive  of  stylets)  0.41 
mm.,  stylets  0.19  mm.,  antennae  0.45  mm.,  longest  seta  0.50  mm. 

It  is  possible  that  the  elongate  form,  which  is  found  in  association 
with  the  type,  is  to  be  regarded  as  a  post-imago.  There  is  danger  of 
confusing  this  form  with  G.  hrevispinosus  Herrick,  and  it  is  not  certain 
that  this  has  not  already  happened  to  some  extent. 
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*  Cyclops  brevispinosiis   Herrick.     1884. 
Plates  XXni,  Figs.  1-4;  XX[V,  Figs.  7-12. 

This  species  may  be  regarded  as  the  pelagic  represeatative  of 
G.  parens.  la  the  original  description  the  following  differences  were 
noted.  The  form  is  more  slender  and  the  stylets  are  greatly  elongated, 
the  outer  caudal  seta  is  reduced  to  a  short  ciliate  spine,  and  the  fourth 
foot  is  differently  armed  and  the  receptaculum  is  somewhat  different 
in  form. 

Marsh  says  that  one  might  infer  from  my  statement  that  the  arma- 
ture of  the  swimming  feet  is  the  same  as  in  C.  parous,  but  how  this 
could  be  possible  in  the  face  of  the  plain  statement  of  difference  and 
figure  of  the  fourth  foot  it  is  hard  to  see. 

The  first  segment  of  the  compact  thorax  is  half  its  entire  length 
and  the  antennae  are  rather  shorter.  The  abdomen  is  rather  slender 
and  tapering.  The  stylets  are  4.5  times  as  long  as  wide,  and  the 
small  lateral  seta  is  more  than  two-thirds  its  length  from  the  base. 
The  outer  terminal  seta  is  transformed  into  a  very  short  stout  serrate 
spine,  shorter  than  the  inner  seta  and  one-third  as  long  as  the  stylets. 
The  outer  median  seta  is  less  than  three  times  as  long  as  the  stylet  and 
is  naked  for  more  than  half  its  length,  when  it  is  suddenly  narrowed 
and  very  closely  pectinate  to  the  end.  The  inner  median  seta  is 
almost  exactly  three  times  as  long  as  the  stylet,  and  is  sparsely  pecti- 
nate for  its  middle  third  and  closely  so  for  its  apical  third. 

The  armature  of  the  feet  is  as  follows: 


Outer  ramus 


Outer  ramus 


Outer  ramus 


Outer  ramus 


ex. 
ap. 
in. 


ex. 
ap. 
in. 


ex. 
ap. 
in. 


ex. 
ap. 


First  Foot. 
3  spines.  (  ex. 

2  setse.  Inner  ramus  \  ap. 

2  seise.  ( in. 


Second  Foot 
3  spines. 
1  spine,  1  seta. 
3  setse. 


Inner  ramus 


Third  Foot. 
3  spines. 

1  spine,  1  set».  Inner  ramus 

3  sefse. 

Fourth  Foot. 
3  spines. 

1  spine,  1  seta.  Inner  ramus 

3  sette. 


ex. 
ap. 
in. 


1  seta. 

1  spine,  1  seta. 

3  setse. 


1  seta. 

1  spine,  1  seta. 

3  setaj. 


ex.     1  spine, 
ap.     2  spines, 
in.      3  selaj. 


ex.     1  spine, 
ap.     2  spines, 
in.      2  seta;. 


The  basal  segment  of  the  fifth  foot  is  little  expanded  and  bears  one 
seta  while  the  short  second  joint  has  an  apical  seta  and  a  small  lateral 

external  spine.     Formula  for  antennie,  —  —  ^  —  ^ ^^~^^  —  ^^  —  — 

Antennules  rather  short.  Length  1.0  mm.  Marsh  suggests  that  this 
may  be  a  pelagic  form  of  C.  viridis  var.  Americaniis,  in  which  case 
C.  parens  would  become  a  variety  of  the  same  species. 


96  GEOL.  AND   NAT.  HIST.  SURVEY   OF    MINNESOTA. 

Cyclops  uniang^iilatus  Cragin. 

Cragin  '88;  Herrick  '84. 
Cragia  was  not  conversant  with  the  description  of  G.  parcus,  with 
which  his  description  agrees  save  in  one  point.  It  differs  from  G. 
parens  in  having  three  inner  set^B  on  the  terminal  joint  of  the  outer 
ramus  of  the  first  foot.  It  would  be  officious  to  suggest  a  possible 
oversight  here,  but  G.  parens  has  only  two  in  type  specimens  (though 
in  all  this  group  the  corresponding  ramus  of  the  second  foot  has  three 
setffi),  so  that  at  present  the  two  must  be  kept  distinct. 

*  Cyclops  leuckarti  Claus. 
Plates  XVI;  XVIII,  Figs.  1,  a-j;  XXIV,  Figs.  2-6. 

Claus  '57  and  '63;  Sars  '63;  Poggenpol  '74  (simplex);  Uljanin  '75  (tenuicornis);  Hoek 
'78  (leeuwenhcekii);  Herrick  '83  (tenuissimus)  and  '84  (simplex  and  leuckarti); 
Daday  '85  (simplex,  pectinatus,  and  leuckarti);  Vosseler  '86  (simplex);  Herrick 
'87  (simplex);  Thallwitz  '90  (simplex);  Lande  '90  (simplex);  Schmeil  '91  and  '92; 
Richard  '91;  Forbes  '91  (edaxj;  Brady  '91  (scourfieldi) ;  Marsh  '92. 

"Description  of  the  Female:  The  form  is  very  slender,  an 
average  individual  measuring  between  0.95  and  1.0  mm.  exclusive  of 
the  caudal  setse.  The  following  detailed  measurements  of  a  specimen 
measuring  0.976  mm.  will  serve  to  exhibit  the  proportions  of  the  parts: 
First  thoracic  segment  0.30  mm.,  second  segment  0.08  mm.,  third  seg- 
ment 0.08  mm,,  fourth  segment  0.056  mm.,  fifth  segment  0.024  mm.; 
first  (apparent)  abdominal  segment  0.16  mm,,  second  segment  0.08 
mm.,  third  segment  0.048  mm.;  caudal  stylets  0.088  mm,,  outer  seta 
0.08  mm.,  outer  median  0.30  mm,,  inner  median  0,46  mm,,  inner  0.20 
mm.,  dorsal  0,06  mm.;  the  lateral  seta  is  0.036  mm.  from  the  end. 
The  antennfe  reach  nearly  to  the  base  of  the  thorax  when  reflexed,  and 
are  quite  strong.  They  resemble  those  of  G.  tenuicornis  in  several  par- 
ticulars, but  since  it  is  desirable  to  distinguish  this  species  with  the 
greatest  possible  accuracy,  the  following  numbers  are  given  to  express 
the  relative  length  of  the  several  segments,  beginning  with  the  first: 
jZO,  gS,  33,  4IO,  5?,  e4,  7II,  85,  95,  io5,  ^T,  i^'^,  ^gS,  ^46,  15IO,  jg^^? 
i7l4.  The  fourth,  eleventh,  fourteenth  and  fifteenth  segments  bear 
the  longest  sette.  The  last  two  segments  are  armed  with  a  knife-like 
ridge  similar  to  that  found  in  G.  tenuicornis.  This  ridge  is  serrulated 
on  the  last  segment,  and  near  the  end  is  cut  by  a  deep  incision  so  that 
the  terminal  part  is  like  a  hook  notched  upon  its  convex  outer  part. 
The  antennules  are  slender  and  but  moderately  spinous,  the  first 
three  segments  being  almost  exactly  equal  (0.06  mm,),  while  the  ter- 
minal segment  is  as  long  as  the  basal  segment  of  the  antenute  (0,08 
mm,).  The  lab  rum  is  armed  with  thirteen  small  teeth.  The  larger 
maxilliped  is  pearled  on  the  posterior  margin  of  its  largest  segment. 
The  armature  of  the  terminal  joints  of  the  feet  is  as  follows: 
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Outer  ramus 


Outer  ramus 


Outer  ramus 


FiEST  Foot. 
ex.     2  spines. 

ap.     2  sette.  Inner  ramus 

in.     2  setae. 

Second  and  Third  Feet. 
ex.     2  spines. 

ap.     1  spine,  1  seta.  Inner  ramus 

in.     3  setse. 

Fourth  Foot. 
ex.     2  spines. 

ap.     1  spine,  1  seta.  Inner  ramus 

in.     3  seise. 


ex. 
ap. 
in. 

ex. 
ap. 
in. 


1  seta. 
1  spine, 
3  seise. 


1  seta. 


1  seta. 

1  spine,  1  seta. 

3  setfe. 

1  seta. 

2  spines. 
2  setae. 


''The  fifth  foot  is  two  jointed,  the  basal  joint  is  short  and  bears  a 
tubercle  carrying  a  seta  0.06  mm.  long,  the  terminal  segment  is  terete 
and  bears  a  spine  0.10  mm.  long  apically  and  another  as  long  upon  the 
middle  of  its  inner  side.  The  cement  gland  is  of  peculiar  shape, 
resembling  that  of  G.  j)areus  exactly.  The  last  segment  of  the  abdomen 
is  spiny  upon  the  posterior  margin  above.  The  color  is  usually  pale, 
but  may  be  ornamented  with  bluish  suffusions. 

"Though  closely  allied  with  the  species  in  America  identified  with 
Sars'  C.  oithonoides  there  can  be  no  doubt  that  two  forms  occur,  this 
one  being  nearly  exactly  like  the  species  described  by  Hoeck  as  G. 
leeuwenhoeJdi.  The  description  and  drawings  are  given  as  a  basis  upon 
which  to  distinguish  other  allied  species.  The  form  from  the  Southern 
States  originally  called  G.  tenaissimus  is  probably  this  species,  though 
possibly  distinct." 

I  have  quoted  our  own  original  descriptions,  correcting  misprints 
in  the  armature  of  the  feet,  which  was,  however,  correctly  given  in 
the  figures.  Schmeil's  figure  of  the  armature  of  the  antennae  is  faulty 
in  not  representing  the  teeth  upon  the  lamina  although  the  excision 
is  clearly  shown. 

The  form  described  in  the  previous  edition  as  G.  oithonoides  Sars, 
has  not  been  reexamined  and  I  am  inclined  to  believe  that  it  is  but  a 
small  pelagic  form  or  variety  of  the  typical  G.  leuekarti.  Gyclops  oitho- 
noides is  essentially  a  brackish  water  form  and  with  its  variety  hyalina 
Eehberg,  and  (7.  dyhoivskii  Schmeil,  constitutes  a  very  close  group 
whose  members  are  quite  variable  and  occur  under  such  conditions  as 
to  lead  one  to  suppose  that  they  constitute  a  compound  specific  group 
whose  members  have  not  yet  attained  their  autonomy. 

The  original  description  of  the  American  form  is  appended: 

"This  most  interesting  species  occurs  under  peculiar  circumstances. 
It  is  perhaps  the  rarest  member  of  the  genus,  and  seems,  beyond  a 
doubt,  nocturnal  in  its  habits.  It  was  first  found  by  Sars  in  saline 
water,  and  named,  on  account  of  its  slender  form,  from  the  marine 
Oithona.  A  similar  species  which,  though  about  half  as  large,  is 
hardly  distinct,  was  found  by  Eehberg  near  Bremen.     Eehberg  men- 
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tions  particularly  that  it  was  found  ofteuer  at  night  than  during  the 
day.  In  America  a  similar  species  was  described  from  near  Paducah, 
Ky.,  under  the  name  (7.  tenuissimus;  but  the  possibility  of  identity 
with  the  Scandinavian  species  seemed  excluded  by  the  habitat.  A 
gathering  taken  at  night  from  one  of  the  lakes  near  Minneapolis  con- 
tained a  few  specimens  of  similar  characters,  and  there  no  longer 
seems  to  be  a  doubt  of  the  identity  or  very  close  relation  between 
these  forms. 

"The  antennae  are  longer  than  described  for  C.  tenuissimus,  nearly 
equalling  the  thorax.  The  last  joint  of  the  antennae  is  short,  but  the 
toothed  character  was  not  noted.  The  fifth  feet  are  small,  the  spines 
are  very  long  and  slender.  The  margins  of  the  abdominal  segments 
are  irregularly  toothed.  The  species  will  be  confused  with  no  other. 
It  is  marked  with  blue  in  spots.     Length  0.5  to  1.0  mm." 

Cyclops  scourfieldi  Brady. 
Brady  '91. 

It  is  very  difficult  to  determine  whether  we  have  in  this  species 
a  variety  of  C.  leiicJcarti  or  a  distinct  species.  Brady  identifies  it  with 
Sirs'  C.  leucJcarti,  which  is  regarded  as  distinct  from  Claus'  G.  leuckarti. 
Schmeil  has  decided,  after  examination  of  Sars'  specimens,  that  they 
belong  to  G.  leuckarti  Claus,  and  are  the  same  as  G.  simplex  of  other 
authors.  Under  these  circumstances  there  would  seem  to  be  no  rea- 
son for  hesitating  in  referring  G.  scourjieldi  to  G.  leucJcarti  were  it  not 
that  the  figure  of  the  fourth  foot  given  by  Brady  differs  in  armature 
from  that  of  Schmeil,  and  Brady  fails  to  remark  the  striking  armature 
of  the  last  joint  of  the  antenna.  If  Schmeil  is  correct  in  saying  that 
the  pearling  or  crenulation  of  the  posterior  margin  of  the  maxilliped 
is  diagnostic  of  G.  leacJcarti,  the  matter  would  be  settled  at  once,  for 
Brady  clearly  figures  it.  On  the  whole,  we  incline  to  believe  that 
Brady's  figure  incorrectly  shows  a  seta  where  there  should  be  a  spine 
at  the  apex  of  the  outer  ramus  of  the  fourth  foot  and  that  he  has  over- 
looked the  hyaline  plate  on  the  antenna.  He  says,  however,  "the 
character  which,  so  far  as  I  know,  distinguishes  at  once  G.  scourjieldi 
from  all  other  species  is  the  presence,  on  the  second  joint  of  the  pos- 
terior maxilliped,  of  a  series  of  short  marginal  spines.''  Length  1.4 
mm.  It  may  be  added,  that,  in  a  figure  of  what  is  considered  a  va- 
riety of  G.  scourfieldi,  the  armature  of  the  outer  ramus  is  figured  as  it 
occurs  in  G.  leucJcarti,  while  that  of  the  inner  ramus  is  obviously  inac- 
curate. 

*  Cyclops  oitlionoicles  Sars. 

Very  slender,  thorax  twice  as  long  as  wide,  abdomen  narrow,  length 
compared  to  that  of  the  thorax  as  9:13.  Stylets  about  twice  as  long  as 
wide,  strongly  divergent,  with  short  sette;  the  lateral  seta  near  the 
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middle  of  the  outer  margiu,  outer  termiual  seta  short,  the  outer 
median  seta  as  long  as  the  innermost,  inner  median  a  little  longer. 
Antennte  long,  slender,  reaching  the  middle  of  the  fourth  segment, 

some  of  its  setse  greatly  elongate,  formula,  -—. r ^^^r^^^ ; 

the  last  two  segments  have  a  narrow  hyaline  membrane  which  is 
entire.     Armature  of  fourth  feet  as  follows: 

{ex.     2  spines.  f  ex.     1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.     2  spines, 

in.     3  set  SB.  (in.     2  seise. 

Fifth  foot  with  short,  broad  basal  joint  and  an  oval  elongate  apical 
segment  bearing  two  setee.  The  receptaculum  is  elongate,  with  two 
curved  proximal  branches.     Length  0.87  mm. 

Cyclops  di/howsJcU  Lande,  which  seems  hardly  a  good  variety  of  G. 
oithonoides,  is  said  to  differ  from  it  in  the  following  major  points: 
The  antennae  are  shorter  and  more  stout,  minute  difterences  occur  in 
the  chitin  plates  which  unite  the  base  of  the  third  pair  of  feet  and  the 
lamella  of  the  fifth  foot.  In  fact  the  differences  are  less  than  may  be 
found  in  any  of  our  species  when  collected  in  different  stations. 

Cyclops  bisetosus  Rehberg. 

Plate  XXIII,  Figs.  9-11. 

Sars  '62  (bicuspidatus) ;  Rehberg  '80;  Forbes  '82  (insectus);  Herrick  '84  (insectus); 

Schmeil  '92. 

Cephalothorax  depressed,  first  segment  of  moderate  size,  angles  of 
segments  rounded.  Abdomen  long,  its  length  to  that  of  the  thorax 
as  26  :  39.  First  segment  enlarged,  as  long  as  the  following. 
Stylets  long,  lateral  seta  near  the  end,  small  teeth  externally  and  the 
basal  one-fourth,  inner  and  outer  terminal  setie  small,  median  sette 
rather  long,  the  longer  as  long  as  the  abdomen,  the  shorter  two  thirds 
as  long.  AntenufB  17  jointed,  little  longer  than  the  first  thoracic  seg- 
ment. Fifth  foot  resembling  that  of  C.  vernalis,  with  a  small  but  broad 
basal  joint  with  a  long  lateral  seta,  apical  segment  with  a  long  seta  and 
short  spine.  The  swimming  feet  are  armed  with  three  spines  exter- 
nally (0.  pulcheUus  has  but  two).  Length  1.3  mm.  As  figured  by 
Schmeil,  this  species  differs  strongly  from  ('.  hicuspidatns  and  is  nearer 
to  G.  parens.  Whether  Gyclops  insectus  Forbes,  is  really  this  species 
must,  in  the  absence  of  authentic  specimens,  be  left  open. 

Cyclops  strenuus  Fischer. 

Plate  XXIII,  Figs.  12,  13. 

Fischer  '51;  Lilljeborg  '53  (quaclricornis);  Claus  '57  and  '63  (brevicaudatus,  and  fur- 
cifer);  Sars  '63  (scutifer,  abyssorum,  and  strenuus);  Lubbock  '63  (brevicaudatus, 
and  clausii);  Fric  '72  (brevicaudatus);  UJjanin  '75  (vicinus,  and  fedtschenkoi); 
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Hoek  '78  (brevicaudatus);  Brady '78  (pulchellns,  and  strenuus);  Heriick  '84; 
Daday  '85  (claudiopolitanus,  hungaricus,  paradyi,  elongatus,  and  strenuus);  Vos- 
seler  '86  (lucidulus,  bodamicus,  and  strenuus);  Sostaric  '88  (quadricornis);  Thall- 
witz  '90  (lucidulus);  Lande  '90  (vicinus,  and  strenuus);  Richard  '91;  Brady  '91 
(abyssorum,  vicinus,  and  strenuus);  Schnieil  '91  and  '92. 

This  species  is  said  to  be  one  of  the  most  abundant  on  the  continent 
of  Europe  and  assumes  a  great  variety  of  forms  whose  relations  are 
far  from  clearly  understood. 

The  cephalothorax  is  large,  and  the  fourth  and  fifth  segments  pro- 
ject laterally.  The  abdomen  is  five-eighths  as  long  and  tapers  distally. 
The  stylets  are  slender,  divaricate,  longitudinally  ridged  above  and 
about  as  long  as  the  last  three  segments  of  the  abdomen.  The  two 
median  setee  are  relatively  short,  the  inner  apical  being  as  long  as  the 
stylet  and  twice  as  long  as  the  inner  apical  or  more.  Lateral  seta 
small,  not  far  from  the  end.  The  antennse  reflexed  scarcely  reach  the 
base  of  the  third  segment.  The  fifth  foot  is  two-jointed,  the  basal  seg- 
ment being  small,  nearly  quadrangular  and  armed  with  a  short  ciliate 
seta.  The  apical  segment  is  longer,  with  one  long  apical  seta  and  a 
lateral  spine.  Length  1.5  to  2.5  mm.  Schmeil  observed  a  specimen 
3.2  mm.  long.  Schmeil  unfortunately  places  no  reliance  on  the  arma- 
ture of  the  feet,  which,  as  Marsh  also  has  shown,  are  of  great  import^ 
ance  and  are  fairly  constant,  and  his  figures  and  descriptions  help  but 
little  in  solving  the  perplexities  of  this  multiform  species.  In  this 
we  are  at  present  the  less  interested  in  that  the  species  has  not  as  yet 
been  recognized  in  America. 

Brady  gives  greater  detail  and  fails  to  offer  valid  reasons  for  sepa- 
rating (J.  abyssorum  and  C.  vicinus  from  strenuus,  though  he  inclines  to 
believe  C.  abyssorum  a  deep  sea  variety  of  C.  vicinus— C.  pulcliellus  of 
his  monograph. 

The  formulae  for  the  feet  in  abyssorun  are  as  follows: 

FiKST  Foot. 

!ex.     2  spines.  (ex.  1  seta, 

ap.     1  spine,  2  setse.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.      3  setfe.  (.  in.  3  setse. 

Third  Foot. 

fex.     2  spines.  ( ex.  1  seta. 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.      4  setfe.  (.in.  3  setse. 

Fourth  Foot. 

("ex.     2  spines.  (ex.  1  seta. 

Outer  ramus  <  ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  2  spines, 

(in.      3  setae  (4  setaj?)  (in.  2  sette. 

The  only  difference  of  importance  between  the  two  species  seems  to 
be  the  shorter  antennte  of  C.  vicinus. 
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Cyclops   lacustris    Sars. 

Cephalothorax  sub-ovate,  truncate  in  front.  Abdomen  of  equal 
width  throughout;  caudal  stylets  longer  than  the  last  two  segraents  of 
the  abdomen;  terminal  setiie  of  moderate  size,  inner  three  times  as 
long  as  the  outer,  internal  pair  nearly  equal.  Antennae  as  long  as  the 
first  two  joints  of  the  body.  The  inner  ramus  of  the  fourth  foot  has 
the  exterior  spine  very  small.  Second  joint  of  fifth  foot  small  and 
external  spine  minute.  Length  1.5  mm.  It  is  suggested  by  Sehmeil 
that  this  species,  with  C.  scutifer  and  C.  abyssorum,  should  be  regarded 
as  synonyms  for  C.  strennus.  Upon  this  matter  I  can  offer  no  opinion, 
nor  does  the  brief  description  repeated  above  help  the  matter  much. 

*  Cyclops  pulchellus  Koch. 

Koch  '41;  Sars  '  57;  Claus  '57  and  '63  (bicuspidatus) ;  Heller  '70  (bicuspidatus) ;  Fric 
'72  (bicsupidatus);  Hoek  '78  (bicuspidatus);  Rehberg  '80\  and  80^,  (helgolandicus); 
Vejdovsky  '82;  Herrick'83  (pectinatus);  Forbes '82  (thomasi);  Daday'tiS  (entzii,  and 
pulchellus);  Vosseler  '86;  Sostaric  '88;  Thallwitz  '90;  Lande  '90;  Sehmeil  '91  and 
'92  (bicuspidatus);  Richard  '91  (bicuspidatus);  Brady  '91  (bicuspidatus,  and 
thomasi);  Forbes  '91  and  '93  (thomasi);  Marsh  '93. 

Sehmeil  and  Marsh  agree  in  regarding  G.  thomasi  of  America  as 
identical  with  G.  cuspidatus,  and  in  this  we  are  inclined  to  concur  in 
spite  of  certain  differences  in  variable  characters. 

Instead  of  the  original  description  of  Forbes,  we  reproduce  that 
given  in  the  Report  on  the  Invertebrate  Fauna  of  the  Yellowstone  Parh^ 
It  is  to  be  noticed  that  Forbes  regarded,  in  his  earlier  report,  certain 
spines  as  apical  (in  his  description  of  the  feet)  which  may  be  more 
logically  described  as  lateral. 

A  long  and  slender  species,  with  17  jointed  antennte,  oval  cephalo- 
thorax, somewhat  closely  articulated,  slender  abdomen,  very  long  and 
slender  caudal  rami,  and  two  developed  setie  to  each  ramus,  the 
longer  of  which  is  about  twice  as  long  as  the  shorter. 

The  cephalothorax  is  widest  near  the  middle,  its  greatest  width  a 
little  more  than  half  its  length.  Posterior  angles  not  prominent  or 
produced,  except  those  of  the  last  segment,  which  are  slightly  pro- 
duced outwards.  Sides  of  the  first  segment  subparallel,  rounding 
slightly  toward  the  front,  the  segment  itself  twice  as  long  as  the  other 
segments  combined;  the  second  segment  shorter  than  the  third,  but 
longer  than  the  fourth;  the  fifth  reduced  to  a  narrow  linear  band,  as 
seen  from  above,  the  extremities  of  which  project  a  little  beyond  the 
lateral  outline.  Abdomen  with  furca,  a  little  shorter  than  the 
cephalothorax,  its  greatest  width  one-fourth  of  its  length,  including 
furca.  First  segment  in  the  female  as  long  as  all  the  others  together, 
broadest  in  front,  its  lateral  outlines  emarginate  behind  the  anterior 
angles.   Posterior  margin  of  last  segment  serrate  beneath  and  at  sides; 
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those  of  other  abdominal  segments  smooth,  Furca  as  long  as  the  last 
three  segments,  the  width  of  the  rami  about  one- seventh  of  their 
length.  The  inner  of  the  two  longer  seise  as  long  as  the  entire  ab- 
domen, the  outer  of  the  two  half  that  length.  The  outermost  of  the 
terminal  setse  two-thirds  the  length  of  the  inner,  i.  e.,  about  one- 
fourth  the  length  of  the  caudal  ramus.  Eami  slightly  curved  out- 
wards, with  one  large  spine  and  a  few  small  ones  a  little  beyond  the 
middle  of  the  outer  surface,  and  a  vertical  comb  of  small  spines  at 
one  fourth  the  distance  from  the  proximal  end. 

Antennae  of  the  female  moderately  robust,  reaching  about  to  the 
middle  of  the  third  segment,  without  accessory  structures  or  append- 
ages, the  three  terminal  segments  gradually  increasing  in  length,  the 
antepenult  two  fifths  of  the  last.  The  two  segments  preceding  the 
former,  taken  together,  shorter  than  the  last  segment  and  about 
equaling  the  penultimate. 

The  armature  of  the  swimming  feet  is  as  follows: 

First  Feet. 

iex.     2  spines.  ( ex.  1  seta, 

ap.     2  seise.  Inner  ramus  -|  ap.  1  spine,  1  seta, 

in.      2  setae.  (in.  3  seise. 

Second  Feet. 

iex.     2  spines.  ( ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.      3  seise.  (in.  3  setae. 

Third  Feet. 

(ex.     2  spines.  (  ex.  1  seta. 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.      3  seise.  ( in.  3  seise. 

Fourth  Feet. 

!ex.     2  spines.  ( ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  -j  ap.  2  spines, 

in.      3  seise.  (in.  2  seise. 

Fifth  pair  of  legs  of  two  segments,  the  basal  segment  about  as  long 
as  broad,  with  a  strong  plumose  spine  from  the  outer  angle,  the  ter- 
minal segment  cylindrical,  twice  as  long  as  broad,  with  two  terminal 
setse,  the  outer  of  which  is  as  long  as  the  seta  of  the  preceding  segment, 
the  inner  a  little  more  than  half  the  length.  Total  length,  without 
sette,  1.33  mm.,  greatest  depth  a  trifle  less  than  one-third  the  length 
of  the  cephalothorax.     Yellowstone  lake.  Great  Lakes,  etc. 

G.  pulchellus  is  said  to  be  pre-eminently  the  pelagic  species  of  the 
Great  Lakes. 

*  Cyclops  pulchellus  var.  navus  Herrick. 
Herrick  '82  (C.  navus),  and  '84  (C.  pulchellus  var.  navus);  Marsh  '93  (C.  navus). 

This  form  or  variety  inhabits  shallow  pools  and  is  larger  than  G. 
pulchellus.  It  also  has  much  shorter  stylets  and  differently  propor- 
tioned antenme,  etc.     Length  1.5  mm.,  thorax  0.9  mm.,  abdomen  0.6 
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mm.,  stylets  0,14  mm.,  last  two  abdominal  segments 0.16  mm.,  antennae 
0.7  mm.,  first  segment  of  body  0.5  mm.  The  basal  segment  of  the 
antennae  is  long  and  ornamented  with  several  transverse  series  of 
spines;  the  last  two  segments  are  equal  and  longer  than  the  preceding. 
The  armature  of  the  first  and  fourth  feet  is  identical  with  C.  thomasi, 
as  is  the  form  of  the  female  openings  and  the  fifth  feet.  The  form  of 
the  first  feet,  caudal  stylets  and  other  details  were  correctly  figured 
on  Plate  V  of  the  Oyclojndce  of  Minnesota. 

Specimens  of  Qyclops  pidchellus  (thomasi)  y^evo,  obtained  from  a  cistern 
which  is  supplied  solely  by  rain-water.  The  eggs  must  have  been  in- 
troduced in  ice  which  had  been  placed  in  the  cistern  at  least  a  year 
previously.  The  cistern  is  entirely  dark,  so  that  these  animals  must 
have  been  deprived  of  light  for  many  generations.  The  general  color 
was,  of  course,  very  white;  the  eye  spots  were  pale,  but  present  with 
some  pigment  and  the  lenses.  No  noticeable  alteration  in  form  had 
resulted. 

*  Cyclops  iiiiuniliis  Forbes. 
Forbes  '93. 

A  small  slender  species  with  17  jointed  antennce,  with  narrow  and 
loosely  articulated  cephalothorax  and  salient  thoracic  angles,  slender 
abdomen,  long  narrow  farca,  and  but  two  well -developed  caudal  setae 
for  each  ramus.  The  antennae  reach  to  the  posterior  margin  of  the 
second  distinct  segment,  and  are  of  very  nearly  the  length  of  the  ab- 
domen (excluding  the  caudal  setae).  The  greatest  width  of  the  thorax 
is  contained  two  and  one  third  times  in  its  length,  and  the  furca  is 
very  nearly  half  the  length  of  the  remainder  of  the  abdomen.  The 
diameter  of  a  ramus  is  about  one  seventh  its  length. 

The  rudimentary  inner  caudal  seta  is  a  trifle  longer  than  the  outer, 

and  about  a  third  the  length  of  the  ramus;  the  longest  seta  as  long  as 

abdomen  and  furca;  the  next  in  length  less  than  half  the  longest.    The 

armature  of  the  legs  is  as  follows: 

First  Feet. 
1  seta. 

1  spine   2  setae.  Inner  ramus 

2  setae. 
Second  Feet. 

2  spines. 
1  spine,  1  seta.  Inner  ramus 

3  setse. 
Third  Feet. 

1  spine. 
*2  spines,  1  seta.  Inner  ramus 

3  set  re. 

Fourth  Feet. 

1  spine. 
*^2  spines,  1  seta.  Inner  ramus 


Outer  ramus 


Outer  ramus 


Outer  ramus 


ex. 
ap. 


ex. 
ap. 
in. 


ex. 
ap. 
in. 

ex. 
ap. 

in. 

ex. 
ap. 


1  seta. 

1  spine,  1  seta. 

3  setoe. 

1  seta. 

1  spine,  1  seta. 

3  setpe. 

1  seta. 

1  spine,  1  seta. 

3  set;©. 


Outer  ramus 


ex. 
ap. 
in. 


3  setfe. 


1  seta. 
*2  spines. 

2  setse. 


•  In  each  case  one  spine  twice  as  long  as  the  other. 
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Eudimentary  legs  of  fifth  pair  distinctly  articulated,  basal  article 
with  a  long  seta  at  its  outer  distal  angle,  and  second  article  with  two 
setee  at  its  blunt  tip,  the  outer  the  longer.     From  Duck  lake. 

Neither  figures  nor  measurements  are  given,  and  the  form  of  the 
fifth  foot  is  left  to  conjecture.  In  this  difficult  section  of  the  genus 
it  is  very  hard  to  place  species  even  when  all  the  details  are  clearly 
before  us.  The  original  description  is  reproduced  with  only  verbal 
alteration  for  the  sake  of  brevity. 

*  Cyclops  forbesi  Herrick. 
Forbes  '93  (serratus*). 

A  very  long,  narrow,  loosely  articulated  species  with  strikingly 
salient  thoracic  angles.  Cephalothorax  broadest  far  forward  and 
lobed  in  front,  between  the  17  jointed  antenna.  Abdomen  long  and 
slender,  with  very  long  and  narrow  caudal  rami,  and  but  two  devel- 
oped setfe  to  each  ramus.  The  first  segment  is  but  little  longer  than 
wide  (eight  to  seven),  is  broadest  across  the  middle,  and  excavate  in 
front  at  the  base  of  each  antenna,  leaving  a  thick,  median,  projecting 
lobe.  The  second  segment  is  nearly  a  fourth  as  long  as  the  first,  and 
but  little  narrower,  broadest  across  its  posterior  angles,  which,  though 
blunt,  are  so  strongly  salient  that  the  lateral  margins  are  decidedly 
sinuate.  The  third  segment  is  as  long  as  the  second,  but  narrower^ 
and  with  its  sides  more  nearly  parallel.  The  fourth  and  fifth  seg- 
ments are  progressively  shorter  and  narrower,  the  latter  being  trape- 
zoidal, as  seen  from  above,  and  separated  from  the  first  abdominal 
segment  by  a  deep  acute  emargination. 

The  abdominal  segments  areas  long  as  the  cephalothoracic  segments 
two  to  five  taken  together,  and  the  furca  is  as  long  as  the  last  three 
segments.  The  first  segment  of  the  abdomen  is  broadest  in  front, 
where  its  width  is  nearly  as  great  as  its  length.  The  second  is  as 
broad  as  long,  the  third  and  fourth  equal,  the  fifth  a  little  shorter,  the 
last  with  a  row  of  fine  spinules  around  the  base  of  the  rami.  The 
width  of  each  ramus  is  contained  nearly  eight  times  in  its  length. 
Besides  the  lateral  spine,  situated  a  little  before  the  posterior  third  of 
the  ramus,  there  is  a  cluster  of  two  or  three  minute  spines  at  its  an- 
terior fourth.  The  outer  and  inner  terminal  setse  are  reduced  to  short 
subequal  spines  about  twice  as  long  as  the  ramus  is  wide.  The  other 
setse  are  slender,  plumose,  the  inner  nearly  twice  as  long  as  the  outer. 
The  antennte  are  rather  stout  and  short,  17-jointed,  reaching  to  the 
end  of  the  second  segment.  They  are  without  special  structures  or 
appendages.  [This  probably  means  armed  as  usual,  but  without 
knife  ridges  or  spurs.]     Armature  of  the  legs  as  follows : 

*  This- name  is  preoccupied  by  C.  serratus  Pratz.     1866. 
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First  Feet. 

ex.     1  spine.  f  ex.  1  seta. 

Outer  ramus  -j  ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta. 

.in.     2  setae.  (in.  3  setse. 

Second  Feet. 

'ex.     1  seta.  Tex.  1  seta. 

Outer  ramus  -|  ap.     1  spine,  1  seta.  Inner  ramus  I  ap.  1  spine,  1  seta. 

3  setse.  (.in.  3  setse. 

Third  Feet. 

1  spine.  (ex.  1  seta. 

Outer  ramus  ■{  ap.     2  spines,  1  seta.  Inner  ramus  -j  ap.  1  spine,  1  seta. 

3  sette.  (in.  3  setfe. 

Fourth  Feet. 

!ex.     1  spine.  (ex.  1  seta. 

ap.     2  spines,  1  seta.  Inner  ramus  <  ap.  2  spines, 

in.      3  setse.  (in.  2  setaj. 

The  fifth  feet  are  two-jointed,  the  basal  joint  broad,  quadrate,  with 
a  seta  at  its  outer  angle;  the  second  cylindrical,  with  one  long  and  one 
short  seta  at  tip.     Length,  without  setiB,  1.34  mm. 

*  Cyclops  signatus  Koch. 

Plates  XX,  Figs.  8-11,  21;  XXI,  Fig.  16. 

Jurine  '20  (monoculus  quadricornis  albidus  and  m.  g.  fuscus);  Kocli  '41  (signatus^ 
and  annulicornis) ;  Baird  '50  (quadricornis  var.  b  and  var.  c);  Claus  '57  and  '63 
(coronatus  and  tenuicoruis);  Sars '63  (annulicornis,  tenuicornis,  and  signatus); 
Lubbock  '63  (coronatus,  and  tenuicornis);  Fric  '72  (coronatus,  and  tenuicornis) J 
Poggenpol  '74  (clausii);  Uljanin  '75;  Hoek  '78  (coronatus,  and  signatus)  Brady  '78 
(tenuicornis,  and  signatus);  Cragin  '83  (tenuicornis,  and  C.  signatus  fasciacornis) ; 
Herrick  '82  and  '84  (tenuicornis);  Daday  '85  (tenuicornis,  and  signatus);  Vosseler 
'86  (tenuicornis,  and  signatus);  Forbes  '87  (gyrinus);  Sostaric  '88  (fuscus);  Tball- 
witz  '90;  Lande  '90;  Schmeil  '91  (albidus);  Brady  '91;  Richard  '91  (fuscus,  annul- 
icornis, and  tenuicornis);  Schmeil  '92  (fuscus,  and  albidus);  Marsh  '92;  Turner  '92 
(tenuicornis). 

Of  the  identity  of  the  two  varieties  which  have  so  long  been  recog- 
nized as  distinct  species  (C.  tenuicornis  and  C.  coronatus)  the  writer 
has  little  doubt.  The  development  history  has  been  traced  sufficiently 
to  settle  this  point.  This  combination  was  first  made  by  the  writer, 
and  not  by  Brady,  as  Marsh  implies.  Cephalothorax  large  and  broad, 
considerably  longer  than  the  abdomen.  First  thoracic  segment  large, 
more  than  half  as  long  as  the  whole  thorax.  Abdomen  rather  short, 
cylindrical.  Stylets  short  and  not  tapering,  shorter  than  the  preced- 
ing abdominal  segment.  SetiE  very  plumose,  three  of  them  long,  the 
longest  being  about  as  long  as  the  abdomen,  the  innermost  being 
nearly  half  as  long  and  the  outermost  apical  seta  short.  In  the  male 
the  first  thoracic  is  much  longer  and  the  abdomen  relatively  shorter. 
Antennae  long  and  the  terminal  joints  attenuated,  the  last  three  being 
armed  by  hyaline  i)lates.     Fourth  foot  with  the  following  armature: 


106  GEOL.  AND  NAT.  HIST.  SURVEY  OF  MINNESOTA. 

(ex.     2  spines.  fex.     1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.     2  spines, 

in.     4  spines.  (  in.     2  sette. 

The  spines  are  serrulate  and  the  sette  very  plumose.  Fifth  foot 
two-jointed,  basal  joint  longer  than  wide,  with  a  series  of  small  teeth 
and  a  long  seta,  apical  joint  with  three  plumose  setse.  Color  bluish 
or  banded,  the  antennte  especially  banded  on  the  fifth  to  sixth  and 
twelfth  to  fourteenth  joints. 

*  Cyclops  sigiiatu.s  var.  coronatus. 

Plate  XV,  Figs.  1-4. 

First  segment  of  thorax  long,  its  length  to  that  of  the  entire  thorax 
about  as  1  :  1.50.  Last  segment  of  antennae  with  the  proximal  portion 
of  its  hyaline  plate  coarsely  serrate.  Caudal  stylets  short,  ciliated 
internally,  length  to  width  as  1.25  :  1.  Second  segment  of  antennules 
short.     Inner  apical  seta  of  stylets  one-third  longer.     Color  marked. 

*  Cyclops  signatus  var.  tenuicornis. 

Plates  XV,  Figs.  5-7;  XX,  Figs,  1-7;  XXXIII,  Figs.  1,  2. 

First  segment  of  thorax  shorter,  its  length  to  that  of  the  entire 
thorax  as  1:1.9.  L:ist  segment  of  antennsp.  with  unserrated  lamella. 
Caudal  stylets  longer,  length  to  width  as  2.1:1,  inner  aspect  not 
ciliated.  Outer  apical  seta  half  as  long  as  inner.  Second  segment  of 
antennules  longer.  Color  variable  but  always  banded  or  splotched. 
It  is  also  generally  true  that  the  ovisacs  in  the  present  variety  are 
more  strongly  divaricate  than  in  the  variety  coronatus. 

Schmeil  also  finds  differences  in  the  form  of  the  receptaculum  and 
sexual  elements. 

Over  against  the  above  differences  must  be  set  the  close  agreement 
in  the  armature  of  the  feet  and  the  fact  that  the  late  stages  of  coronatus 
remain  to  be  described  while  it  is  always  associated  with  C.  temdcorms, 
generally  in  greater  numbers.  The  greater  hairiness  and  stronger 
serrations  of  G.  coronatus  are  characters  suggestive  of  advanced  age, 
as  has  been  observed  in  other  species.  G.  tenuicornis  is  frequently 
found  without  G.  coronatus,  but  the  reverse  has  not  been  found  true  in 
our  experience.  Finally  attempts  at  experimental  rearing  of  coronatus 
from  tenuicornis  have  been  made,  and,  while  some  possible  sources  of 
error  unfortunately  crept  in,  yet  I  am  morally  convinced  that  the  ap- 
parent transformation  was  genuine. 

Dr.  Schmeil  discusses  this  question  at  length  without  adding  any- 
thing to  the  evidence.  He  adduces  the  differences  in  structure, 
though  he  fails  to  find  anything  but  such  as  consist  in  altered  pro- 
portions of  structures  common  to  both.     He  claims  that  embryos  of 
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C.  coronatus  are  "allgemein  bekannt,"  though  adding  that  Eehberg  ad- 
mits that  the  yoang  of  the  two  species  cannot  be  distinguished  until 
the  last  moult,  which  seems  to  show  that  the  late  larvte  of  C.  coronatus 
are  hardly  ''allgemein  bekannt"  even  in  Earope.  Finally  Schmeil 
denies  the  possibility  of  sexual  precosity  with  the  general  statement 
that  ''Auch  mir  ist  trotz  der  grossten  Aufmerksamkeit  unter  den 
vielen  Tausenden  der  von  mir  beobachteten  Copepoden  noch  nicht  ein 
einziges  Mai  eine  solche  Larve  mit  Eiballen  zu  Gesicht  gekommen." 
To  this  we  can  only  say  that  such  larv?e  have  been  frequently  seen 
during  the  last  ten  years,  though  only  under  certain  conditions  of  time 
and  place.  It  is  hoped  to  furnish  conclusive  evidence  on  this  head 
soon  if  it  is  really  needed.  We  had  supposed  that  such  precosity  was 
now  a  well-recognized  fact.  It  is  to  be  hoped  that  careful  embryolog- 
ical  and  biological  studies  may  be  instituted  upon  the  Copepoda. 

Cylcops  languidus  Sars. 

Plate  XVII,  Figs.  10,  11. 

Sars  '63;  Herrick  '84;  Schmeil  '91  and  '92;  Richard  '91. 

This  species  has  not  yet  been  encountered  in  America,  and  from 
the  extended  discussion  of  Schmeil  we  still  think  there  is  considerable 
probability  that  this  form  is  an  illustration  of  retarded  development 
of  some  17-jointed  species,  perhaps  C.  hicuspidahts. 

Cephalothorax  attenuated  anteriorly  and  posteriorly,  narrow. 
Abdomen  slender.  Stylets  exceeding  in  length  the  two  preceding 
segments.  Lateral  seta  at  two-thirds  the  length  from  the  base,  two 
median  setre  long,  two  lateral  apical  setse  very  short,  the  outer  a  ser- 
rate spine. 

Antennai  slightly  longer  than  the  first  segment,  with  short  setae, 
16-jointed  by  the  more  or  less  complete  fusion  of  the  third  and  fourth 
segments.     First  feet  with  both  rami  two-jointed,  formula: 

!ex.     3  spines.  f  ex.     1  seta, 

ap.     2  setoe.  Inner  ramus  <  ap.     1  spine,  1  seta, 

in.      3  setfe.  ( in.      3  set pe. 

Second  foot  with  a  three-jointed  outer  and  two -jointed  inner  ramus. 
Formula  as  follows: 

!ex.     2  spines.  ( ex.     1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.     1  spine,  1  seta. 

in.      3  setfe.  (  in.     4  setae. 


Note. —  The  following  measurements  will  serve  to  illustrate  the  usual  proportions  of  variety 
ieiiuicornis:  Total  length,  including  stylets,  1.4  mm.,  first  segment  of  thorax  0.5  mm.,  whole  thorax  0.85 
mm.,  abdomen  0.52  mm.,  stylets  0.10  mm.,  antenns  0.85  mm.,  last  joint  of  antennre  0.05  mm.,  longest 
caudal  seta  0.55  mm.,  inner  seta  0.-30  mm. 

The  corresponding  measurements  of  C.  coronatus  are  the  following:  Total  length  1.66  mm.,  first  seg- 
ment 0.67  mm.,  entire  thorax  1.12  mm.,  abdomen  0.54  mm.,  stylets  0.07  mm.,  longest  seta  0.6  mm.,  inner 
«eta  0.3  mm.,  antennse  0.95  mm. 
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As  very  strong  evidence  of  our  observation  of  the  occurrence  of 
sexual  adults  with  larval  characters  may  be  noted  a  statement  of 
Schmeil  himself,  who  nevertheless  seems  to  be  so  given  to  his  theory 
as  to  be  quite  unable  to  see  its  bearing.  He  says:  "Nicht  unerwahnt 
soil  bleibeu,  dass  zwischen  den  exemplaren  dieser  art,  welche  den 
Tiimpeln  des  Brockeugipfels  entstammten,  sich  eine  Aozahl  Miinnchen 
vorfanden,  bei  welchen  samtliche  Aeste  der  Schwimmfiisse  aus  je  drei 
Segmenten  bestanden.  Dieser  Fall  ist  desshalb  besonders  iuteressant, 
well  hier  ein  Fortschreiten  nach  Vervollkommnung  im  Korperbau 
eines  Tieres  direct  zu  konstantiren  ist."  The  writer  is  obliged  ta 
confess  that  he  cannot  understand  why  it  is  not  more  natural  to  regard 
the  two-jointed  condition  (which  is  common  to  all  larv;e)  as  a  retarded 
or  atavistic  state,  from  which  the  species  tends  to  escape  toward  the 
norm  under  favorable  condition,  than  to  postulate  an  exceptional 
specific  norm  (which  in  this  case  is  confessedly  unstable),  and  assume 
that  from  some  cause,  utterly  unknown  to  us,  the  form  tends  to  ''pro- 
ceed to  a  greater  completeness  in  structure.''  The  "greater  comple- 
tion" or  realizing  of  its  ideal — "Vervollkommnung" — implies  that  it 
is  incomplete  or  has  failed  to  attain  its  specific  possibilities,  unless, 
indeed,  the  generic  characters  have  for  Schmeil  a  sort  of  metaphysical 
cogency  or  power  over  its  members  apart  from  its  heredity.  The  same 
considerations  apply  to  the  antennae.  The  fifth  feet  are  as  in  (J.  hicus- 
pidatus.  The  form  of  the  receptaculum  is  much  relied  on  to  differen- 
tiate this  form,  but  is  admitted  to  vary  within  wide  limits.  Length 
0.86  to  1.1  ram.     Motions  slow. 

*  Cyclops  moclestus  Herrick. 

Plate  XXI,  Figs,  1-5. 

Herrick  '83  and  '84;  Marsh  '92. 

This  small  species,  1.0  mm.  long,  was  first  recognized  in  Cullman 
county,  Ala.,  but  occurs  also  in  our  lakes.  The  color  varies,  but  very 
characteristic  is  the  peculiar  shining  or  glaucous  surface  of  th& 
strongly  arched  thoracic  shield  and  the  evenly  curved  segments  of  the 
abdomen.  The  antennse  reach  but  little  beyond  the  very  long  first 
segment;  they  are  usually  16  jointed,  but  I  have  notes  of  a  similar  form 
in  which  the  antenniie  are  ITjointed.  The  feet  are  all  three-jointed 
and  armed  as  follows: 

First  Foot. 
ex.     3  spines.  ( ex.     1  seta. 

Outer  ramus  ]  ap.     1  spine,  1  seta.  Inner  ramus  <  ap.     2  spines,  1  seta. 


in.      3  setaj.  (.in.  2  setie 

Second  Foot. 

ex.     3  spines.  Tex.  1  seta. 

Outer  ramus  -{  ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  2  spines. 

4  setae.  ( in.  1  spine,  2  setse. 
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Third  Foot. 

{ex.     2  spines.  f  ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  s  ap.  2  spine?'. 

in.      4  selfe.  (in.  1  spine,  2  set se. 

Fourth  Foot. 

(ex.     2  spines.  f  ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  2  spines, 

in.      4  setae.  (in.  2  setse. 

The  fifth  foot  is  obscurely  three-jointed^  the  second  joint  bearing  a 
short  spine  and  the  terminal  joint  two  spines  of  varying  length.  The 
caudal  stylets  are  once  and  a  half  as  long  as  the  last  segment,  and  are 
peculiarly  excavated  for  more  than  the  caudal  one  third,  beginning  at 
the  point  where  the  lateral  spine  is  situated.  The  outer  apical  seta  is 
short,  the  median  setie  are  rather  short  while  the  inner  seta  is  nearly 
as  long  as  the  outer  median.  All  these  sette  are  pectinate.  The  recep- 
taculum  seminis  is  elongate  oval.  The  antenna  of  the  male  is  divisi- 
ble into  five  regions,  the  third,  being  formed  by  the  thickening  and 
union  of  four  or  more  segments.     Color  violet  or  purplish  red. 

*  Cyclops  capillilerus  Forbes. 
Plates  VI,  Fig.  13;  XXVIII,  Figs.  1-4. 
Forbes  '93. 

This  is  a  symmetrical,  compact  Cyc^opSj  with  the  cephalothorax: 
closely  articulated,  widest  in  the  middle,  and  the  sides  regularly  con- 
vex, with  the  abdomen  narrow  and  slender,  with  three  well  developed 
caudal  sette,  and  16  jointed  antennie  bearing  several  very  long  setJE. 

The  abdomen,  with  caudal  furca,  is  contained  a  little  less  than 
twice  in  the  cephalothorax,  and  the  breadth  of  the  latter  is  just  half 
its  length.  First  segment  very  long,  five  times  the  length  of  the  sec- 
ond; second  and  third  equal;  the  fourth  very  short,  on  the  median 
line  semicircularly  excavate  behind.  The  abdominal  segments  in  the 
female  diminish  regularly  in  length  from  first  to  last.  The  caudal 
rami  are  twice  the  length  of  the  last  segment  and  one  fourth  as  broad 
as  long.  The  lateral  seta  is  placed  a  trifle  beyond  the  middle  of  the 
ramus;  the  outer  terminal  seta  is  a  short,  naked  spine;  the  other  three 
well  developed  and  plumose.  The  inner  and  outer  of  these  are  of 
nearly  equal  length,  the  latter  a  little  longer,  the  middle  one  much 
the  longest  one  of  the  group.  Antenna  moderate,  reaching  about  to 
the  middle  of  the  second  segment  of  the  cephalothorax.  Sixteen- 
jointed  in  all  adult  females,  and  further  especially  distinguished  by 
the  presence  of  very  long  flexible  setre  upon  the  first,  third,  tenth  and 
fourteenth  segments.  Terminal  set?e  likewise  very  long.  The  seta 
borne  by  the  first  segment  extends  to  the  twelfth;  that  of  the  third 
reaches  to  the  fourteenth;  that  upon  the  tenth  segment  extends  to  the 
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tip  of  the  antenna,  and  that  upon  the  fourteenth  far  beyond  it.  The 
first  segment  is  as  long  as  the  two  following,  and  very  nearly  twice  as 
long  as  wide.  The  second  is  very  short,  its  length  one  fourth  its 
width,  and  the  length  and  width  of  the  third  are  equal  Of  the  three 
terminal  segments  the  penultimate  is  longest,  being  twice  as  long  as 
broad 5  the  antepenult  two  thirds  the  length  of  the  following;  the  laSt 
is  about  as  wide  as  long.     The  armature  of  the  legs  is  as  follows: 


First  Feet. 

spines.                                                (ex.  2  setae. 

Outer  ramus  -j  ap.     1  spine,  2  setis.             Inner  ramus  <  ap.  2  setae, 

setae.                                                   (in.  1  seta. 


rex.  2 
\  ap.  1 
(in.     3 


Second  Feet. 

iex.     2  spines.  fex.  3  setae. 

ap.     1  spine,  2  setae.  Inner  ramus  <  ap.  2  setae, 

in.     4  setae.  i  in.  1  seta. 

Third  Feet. 

fex.     2  spines.  ( ex.  1  seta, 

ap.     2  setae.  Inner  ramus  J.  ap.  2  setae, 

iu.     4  setae,  i  in.  3  setae. 

Fourth  Feet. 

iex.     2  spines.  fex.  1  seta. 

ap.     2  setae.  Inner  ramus  <  ap.  2  sette. 

in.     4  setae.  i  in.  2  setae. 

The  fifth  feet  are  two  jointed,  the  terminal  joint  with  one  long  and 
one  short  seta  at  tip:  the  basal  joint  with  one  long  seta  without. 
Length  without  set?e  1.2  mm.     Grebe  lake,  Yellowstone  Park. 


*  Cyclops  insignis  Clans. 
Plates  XXII,  Figs.  11-14;  XXIII,  Figs.  6,  7. 

Clans  '57  and  '63;  Sars '63;  Fric  '72;  Brady  '68  (lubbockii)  and  '78  and  '91;  Rehberg 
'80;  Herrick  '84;  Richard  '91;  Schmeil  '91  and  '92. 

Schmeil  has  doubtfully  identified  G.  liibhocldi  Brady  with  the  brack- 
ish varieties  of  G.  bicuspUMus  =  G.  helgolandicus  Eehberg.  Though 
the  names  are  given  in  the  synonomy  above,  it  is  with  the  under- 
standing that  they  at  least  constitute  a  distinct  variety. 

The  typical  form  has  an  elliptical  cephalothorax,  the  first  segment 
beiDg  more  than  half  as  long  as  the  remainder.  The  abdomen  is  rela- 
tively short  and  its  first  segment  greatly  expanded.  The  stylets  are 
very  long,  fully  half  as  long  as  the  rest  of  the  abdomen,  and  are  longi- 
tudinally ridged  as  in  G.  strenuus.  The  lateral  apical  setse  are  short, 
while  the  median  ones  are  long  and  more  nearly  equal  than  usual. 
Antennee  14-jointed,  not  much  longer  than  the  first  segment  of  thorax, 
similar  to  G.  sfrenuus.  Fifth  foot  exactly  as  in  G.  strenuus.  Length 
2.5  to  5.0  mm. 
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In  the  previous  edition  it  was  suggested  that  this  is  but  an  atavistic 
form  of  G.  pulcliellus  =  C.  strenuus,  and  although  Sehmeil  does  not 
accept  this  suggestion,  he  adds  strong  j)robability  to  it  by  noticing 
that  the  eighth  joint  of  the  antennae  show  indications  of  subdivision 
and  have  the  armature  requisite  to  correspond  with  C.  strenuus  after  such 
division.  Against  the  suggestion  heurges,(l)  thatthisformisnotsimply 
found  in  scattered  individuals  but  in  large  groups;  (2)  that  there 
seems  no  sufficient  reason  for  such  suppression;  (3)  that  the  animal  is 
often  very  large,  and  we  should  therefore  expect  it  to  attain  its  full 
development.  To  these  it  must  be  replied  (1)  that  it  is  very  common 
for  Gopepods  of  a  given  stage  to  be  a-ssociated  almost  to  the  exclusion 
of  others,  thus  the  net  will  sometimes  bring  in  from  a  given  locality 
almost  solely  half  grown  Diaptomi  where  on  a  previous  visit  adults 
preponderated;  (2)  that  we  know  too  little  of  the  biology  of  these  ani- 
mals to  plead  our  ignorance  as  a  reason  for  rejecting  what  is  anatom- 
ically probable;  (3)  rapid  increase  in  size  (unusually  rank  nutrition) 
may  be  just  a  condition  for  retardation  of  development,  as  it  often  is 
in  other  groups  of  Crustacea.  Questions  of  this  nature  demand  careful 
and  continuous  observation  and  experiment,  and  should  not  be  arbi- 
trarily closed  by  a  priori  arguments. 

Respecting  G.  luhhockii  Brady,  whether  it  should  be  considered  an 
atavistic  form  of  G.  strenuus  or  of  G.  hicuspidatus  is  difficult  to  say.  Its 
brackish  habitat  speaks  strongly  in  favor  of  its  not  being  a  distinct  or 
permanent  species.  The  short  first  thoracic  segment  and  antenme 
incline  me  to  ally  it  to  the  latter  species.  Specimens  sent  me  by  Mr. 
E.  A.  C/ongdon  of  Columbia  College,  from  Long  Island,  seemed  iden- 
tical with  G.  luhhocMi  Brady,  and  if  this  form  cannot  be  brought  into 
relation  to  a  17-jointed  species,  Brady's  earlier  name  should  be 
revived.  It  must  be  observed,  however,  that  the  American  specimens 
were  within  direct  influence  of  the  sea. 

*  Cyclops  serrulatus   Fischer. 

Plates  XV,  Figs.  8-11;  XIX,  2-5;  XXVI,  Fig.  10;  XXIX,  Figs,  17-19. 

Fischer  '51;  Lilljeborg  '53;  Clans  '57  and  '63;  Sars  '63;  Lubbock  '63;  Heller  '70;  Fric 
'72;  Hoek  '78;  Brady  '78  (serrulatus  var.  montanus,  and  serrulatus);  TJIjanin 
'75;  Herrick  '82,  and  '84  (serrulatus  var.  elegans,  and  serrulatus);  Eehberg  '80 
(agilis);  Cragin  '83  (pectinifer);  Daday  '85^  (agilis);  Sostaric  '88  (agilis);  Thall- 
witz  '90  (agilis);  Lande  '90  (agilis);  Richard  '91;  Schmeil  '91  and  '92;  Marsh 
'92;  Turner  '92. 

The  commonest  and  most  abundant  species  of  the  Eastern  States. 

Cephalothorax  oval,  compact.  Abdomen  slender  and  about  three- 
fourths  as  long  as  the  thorax,  cylindrical,  suddenly  enlarged  before 
its  union  with  the  thorax.     Antenate  slender,  reaching  nearly  to  the 
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cephalic  margin  of  the  last  thoracic  segment,  tending  to  assume  dur- 
ing life  the  form  of  a  rude  Z,  the  proximal  four  joints  forming  the 
base;  the  last  three  joints  are  slender  and  elongate  and  are  each  armed 
with  a  hyaline  plate.  Antennules  small,  reaching  about  the  sixth 
joint  of  the  antennae.  Jaws  small,  with  large  teeth.  Caudal  stylets 
over  four  times  as  long  as  wide,  nearly  as  long  as  the  last  two  abdom- 
inal segments,  serrate  down  the  outer  margin.  Outer  apical  seta 
changed  to  a  very  strong  and  serrate  spine,  inner  seta  weak,  outer 
median  seta  over  two-thirds  as  long  as  the  inner.  Formula  for  the 
armature  of  the  feet  as  follows: 

FiKST  Feet. 

!ex.     3  spines.  ( ex.  1  seta, 

ap.     2  setfe.  Inner  ramus  I  ap.  1  spine,  1  seta: 

in.     3  setae.  I  in.  3  setae. 

Second  and  Third  Feet. 

(ex.     3  spines.  ( ex.  1  spine, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.     4  setae.  (.in.  3  setae. 

Fourth  Foot. 

!ex.     2  spines.  Tex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  2  spines, 

in.     4  setae.  (.in.  2  setae. 

The  spines  of  the  feet  are  strongly  serrate  and  the  sette  fully  pec- 
tinate. The  fifth  foot  is  one  jointed,  having  one  very  strong  serrated 
spine,  an  apical  seta  and  a  longer  inner  seta.  The  adjacent  margins 
of  the  fifth  segment  are  serrate.  Egg  sacs  oval,  as  long  as  the  abdo- 
men, divaricate.  Eggs  few,  dark.  Length  inclusive  of  stylets  1.5 
mm.,  thorax  0.62  mm.,  first  segment  0.32  mm.,  abdomen  0.42  mm., 
stylets  0.11  mm.,  longest  seta  5.0  mm.,  antennae  0.5  mm.  Color 
rather  opaque.  A  pelagic  form  or  variety  has  been  distinguished, 
but  it  must  not  be  confused  with  var.  montanus  of  Brady. 

*  Cyclops  serrulatus  var.  elegans  Herrick. 

Distinguished  from  the  type  by  the  greater  size,  and  the  elongation 
of  antennaj  and  caudal  stylets.  We  will  first  of  all  give  the  measure- 
ments which  afford  a  criterion  for  judging  of  the  form  and  proportions. 

Total  length  1.34  mm.,  thorax  0.76  mm.,  abdomen  0.40  mm.,  stylets 
0.18  mm.,  greatest  width  0.42  mm.,  inner  median  caudal  seta  0.60 
mm.,  outer  median  seta  0.36  mm.,  inner  seta  0.08  mm.  The  first  seg- 
ment of  the  thorax  is  long  proportionally  (0.40  mm.).  The  antennte  are 
very  long,  reaching  beyond  the  base  of  the  third  segment  (0.68  mm.). 
The  egg-sacs  are  elongate-oval,  being  more  slender  even  than  in  typi- 
cal G.  serrulatus;  in  the  animal  measured  they  were  0.50  mm.  long  by 
0.19  mm,  wide.  The  caudal  stylets  are  slightly  longer  than  the  last 
two  segments  of  the  abdomen.     The  antennules  are  very  short,  and 
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«ach  joint  has  its  series  of  fine  teeth.  The  free  lower  margins  of  the 
thorax  are  ornamented  with  series  of  prominences,  while  the  last  seg- 
ment is  extended  into  a  blunt  angle  bearing  long  teeth.  The  last  seg- 
ment of  the  abdomen  is  spiny-margined  and  is  ornamented  with  a 
double  row  of  spines  at  the  anus.  The  armature  of  the  stylets  as  well 
as  that  of  the  feet  is  identical  with  that  in  typical  C.  serrulaius.  The 
last  two  joints  of  the  antenna?  measure  0.1  mm.  each,  while  the  two 
previous  measure  unitedly  0.12  mm.  The  color  is  not  opaque  as  in 
the  smaller  form  usually.  Brady's  var.  montanus  has  shorter  stylets 
than  the  type,  but  seems  nearest  the  small  dark  form  found  in  peaty 
waters  in  America.  Cyclops  pecUnifer  Cragin  has  no  distinctive  points, 
it  being  typical  G.  serrulatus. 

Marsh  also  finds  this  variety  rarely  elsewhere  than  in  pelagic  locali- 
ties, and  only  in  occasional  association  with  the  type.  Schmeil  notes 
discrepancies  in  the  original  measurements  of  the  two  forms,  and  is 
led  to  doubt  their  distinctness.  It  can  only  be  replied  that  the  distinc- 
tions insisted  on  do  actually  exist,  and  are  very  apparent  when  the 
forms  are  before  one,  and  are  sufficiently  obvious  from  the  measure- 
ments given  above. 

Cyclops  macrurus  Sars. 

Sars  '63;  Uljanin  '74  (alajensis);  Brady  '78;  Rehberg  '80;  Sostaric  '80;  Herrick  '84; 
Vosseler  '89;  Lande  '90;  Richard  '91;  Schmeil  '91  and  '92. 

This  form  is  so  close  to  C.  serndatus  as  to  suggest  the  question 
whether  it  is  more  than  a  well-marked  variety.  From  that  species  it 
differs  in  the  shorter  antennje  which  are  hardly  longer  than  the  first  seg- 
ment, the  slender,  smooth  abdomen,  and  the  greatly  elongated  stylets, 
which  lack  the  lateral  line  of  teeth.  The  feet  and  the  proportional 
length  of  the  joints  of  the  antennfe  are  as  in  serrulatus.  The  species 
occurs  in  Scandinavia  and  Germany,  but  rarely. 

Cyclops  prasinus  Fischer. 

Jurine  '20;  Fischer  '60;  Vernet  '71  (longicornis);  Vosseler  '86  (pentagonus);  Richard 
'87  (pentagonus  var.  vichyensis)  and  '91  (pentagonus);  Schmeil  '91  (pentagonus) 
and  '92. 

Cephalothorax  broad,  attenutated  behind.  Abdomen  slender, 
nearly  cylindrical.  Stylets  one  and  one-half  as  long  as  last  abdominal 
segment.  Lateral  seta  a  little  distad  of  the  middle.  Outer  apical  seta 
forming  a  strong  spine  and  about  as  long  as  the  inner  slender  seta. 
Longest  seta  four  times  the  length  of  the  stylet,  shorter  median  seta 
three-fourths  as  long.  Antenna  reaching  the  end  of  third  thoracic 
segment,  proportions  and  armature  as  in  C.  serruJatvs.  Fifth  foot 
one-jointed,  closely  resembling  that  of  C.  serrulatus,  but  the  external 
seta  is  delicate  and  not  a  strong,  heavy  spine.  Ova  few,  appressed. 
Length  0.8  to  0.9  mm.     Color  green. 
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*  Cyclops  fluviatilis  Herrick. 

Plates  XXVI,  Figs.  1-8;  XXX,  Fig.  1. 

Herrick  '82,  '84  and  '87;  Cragin  '83  (magnoctavus);  Brady  '91  (niagnoctavus); 
Turner  '92;  Marsh  '93. 

This  small  species,  first  described  iu  America,  has  been  encoun- 
tered by  Brady  in  Great  Britain,  though  he  chooses  to  make  the  com- 
parison to  CalanidiB  of  the  original  description  a  reason  for  adopting 
a  subsequent  name.  It  is  one  of  the  most  abundant  forms  in  many  of 
our  lakes  and  their  outlets.  In  its  smaller  age  form  it  is  barely  visi- 
ble to  the  eye,  while  the  larger  and  particularly  the  highly  colored 
condition  is  conspicuous  especially  by  reason  of  its  rapid  motions.  In 
appearance  it  reminds  one  of  Gyclopsina  gracilis. 

The  body  is  slender,  the  cephalothorax  being  elongate,  oval,  with 
its  first  segment  very  long.  In  a  specimen  measuring  0.57  mm.  to  the 
end  of  the  stylets,  the  following  proportions  were  noted:  First  seg- 
ment of  thorax  0.22  mm.,  second  and  third  segments  each  0.056,  fourth 
0.032,  total  length  of  abdomen  0.17,  stylets  0.032,  longest  seta  0.128, 
outer  median  0.10  mm.  The  autennie  are  nearly  as  long  as  the  whole 
thorax,  and  are  remarkable  for  the  elongation  of  the  seventh  to  ninth 
segments.  There  are  elongated  setse  upon  the  first  and  fourth  segments. 
The  last  joint  of  the  antennte  is  slightly  curved  and  carried  at  an 
angle  to  its  predecessor  during  life,  giving  it  the  appearance  of  being 
hinged.  It  has  also  the  rudiment  of  a  knife  ridge.  The  antennules 
are  slender  and  elongate.  The  labrum  has  about  twelve  small  teeth. 
The  maxillfe  have  the  usual  form.  The  feet  are  peculiar  in  the 
exceedingly  long  setai.  The  armature  of  the  apical  segments  is  as 
follows: 

First  Foot. 

(ex.     3  spines.  f  ex.  1  seta, 

ap.     2  setae.  Inner  ramus  i  ap.  2  setje. 

in.     3  setse.  (.in.  3  sefse. 

Second  akd  Third  Feet. 

!ex.     3  spines.  f  ex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  i  ap.  2  seffe. 

in.     4  setse.  (in.  3  sette. 

Fourth  Foot. 

{ex.     2  spines.  Tex.  1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.  1  spine,  1  seta, 

in.      4  setaj.  (.in.  2  setse. 

The  fifth  foot  is  small,  one-jointed,  and  bears  three  small  set£e.  The 
abdomen  is  slender,  though  rather  short.  The  stylets  are  three  times 
as  long  as  broad.  The  outer  of  the  terminal  setse  is  a  short  spine, 
shorter  than  the  stylet.  The  egg- sacs  are  appressed  and  contain  four 
or  five  ova  in  the  first  state  and  a  few  more  in  the  adult.     The  two 
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dimorphic  states  are  very  distinct  and  seem,  in  part  at  least,  to  be 
governed  by  habitat.  The  colors  are  frequently  brilliant,  varying 
from  deep  indigo  to  greenish  brown.  The  coloring  matter  is  some, 
what  irregularly  distributed  but  is  most  persistent  between  the  bases 
of  the  feet,  in  the  last  segment  of  the  abdomen  and  in  the  last  joints 
of  the  antenuce. 

The  full-grown  female  measures  about  0.70  mm.,  the  males  being 
more  slender.  Oviferous  females  often  have  the  fourth  pair  of  feet 
with  two-jointed  rami.  American  authors  find  the  species  pelagic, 
and  Brady,  though  he  found  it  in  ditches  immediately  connected  with 
large  sheets  of  water. 

Marsh  notes  that  there  is  a  resemblance  between  this  species  and 
C.  pentagonus  Vosseler. 

Cyclops  capillatiis  Sars. 

"Cephalothorax  sub  ovate;  anteriorly  uniformly  rounded;  seg- 
ments projecting  somewhat  laterally,  the  last  being  scarcely  wider 
than  the  first  abdominal  segment.  Abdomen  attenuated  posteriorly; 
caudal  rami  almost  as  long  as  the  last  three  abdominal  segments, 
hardly  divergent;  the  external  and  internal  apical  sette  short  and 
nearly  equal,  the  interior  of  the  median  setae  as  long  as  the  abdomen, 
lateral  seta  about  in  the  middle  of  the  stylet.  Anteunte  of  the  first 
pair  robust,  slightly  exceeding  the  first  segment  of  the  body  when  re- 
flexed,  with  the  twelve  joints  densely  covered  with  long  and  divergent 
hairs.  The  last  joint  of  the  outer  rami  of  swimmiag  feet  are  elongated 
and  armed  externally  with  three  spines,  internally  with  four  setse;  the 
interior  apical  spine  of  the  interior  rami  of  the  fourth  pair  of  feet 
longer  than  the  exterior.  Feet  of  the  fifth  pair  large,  with  a  large 
and  thick  basal  segment  and  a  small  oval  second  joint  bearing  one 
long  seta  and  a  short  spine.  Ovisacs  small,  narrow  and  divergent. 
Eye  very  small.     Length  nearly  2.0  mm." 

Very  close  to  G.  viridis  in  many  points.  Found  only  in  Scan- 
dinavia. 

Cyclops  crassicaudis  Sars. 

Cephalothorax  elongate- ovate;  segments  produced  laterally,  espe- 
cially the  last,  which  extends  into  a  somewhat  procurved  process. 
Abdomen  short  and  thick,  first  segment  somewhat  excavated;  caudal 
rami  equaling  the  last  two  segments  of  the  abdomen.  External 
apical  seta  longer  than  the  internal,  both  short;  median  set?e  long. 
Antennte  of  the  first  pair  12-jointed,  scarcely  longer  than  the  first 
segment.  Swimming  feet  short  and  thick,  spines  and  setse  short;  the 
interior  apical  spine  of  the  last  joint  of  the  inner  ramus  of  the  fourth 
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foot  almost  twice  as  long  as  the  exterior  spine.     Terminal  joint  of  the 
fifth  foot  small,  armed  with  a  spine  and  a  seta;  seta  of  the  basal  seg- 
ment short.     Ovisacs  oval,  somewhat  divergent.     Length  0,75  mm. 
Found  only  in  Scandinavia. 

*  Cyclops  varicaus  Sars. 

Plates  XIX,  Figs.  12  and  13;  XXX,  Figs.  2-8. 

Sars  '63;  Uljanin  '75  (orientalis) ;  Lande  '90;  Schmeil  '91   and  92. 

The  American  form  which  approaches  nearest  to  this  species  dif- 
fers from  it  apparently  in  proportions.  Unhappily  we  have  only 
gathered  the  species  once  and  our  information  depends  on  the  camera 
drawings  taken  at  that  time.  Eather  slender,  especially  the  abdomen 
which  is  nearly  as  long  as  the  cephalothorax.  First  abdominal  seg- 
ment very  long,  as  long  as  the  rest  of  the  abdomen.  Stylets  over 
twice  as  long  as  wide,  lateral  spine  one  third  from  the  apex,  outer 
lateral  spine  shorter  than  inner  seta,  median  setse  rather  long,  outer 
two- thirds  as  long  as  inner,  inner  three- fourths  as  long  as  abdomen. 
AntennsB  shorter  than  the  first  thoracic  segment,  12-jointed,  formula 
-———--::::: — ---»  sette  of  moderate  length.  Feet  with  the  fol- 
lowing formula: 


First  Feet. 

Outer  ramus 

fex. 
\  ap. 
tin. 

3  spines. 

2  setae.                            Inner  ramus 

3  setae. 

Fourth   Foot. 

rex. 
i  ap. 
Un. 

1  seta. 

1  spine,  1  seta. 

3  setae. 

Outer  ramus 

fex. 
\  ap. 
(.in. 

3  spines. 

1  spine,  1  seta.             Inner  ramus 

4  setae. 

rex. 
\  ap. 
(.in. 

1  seta. 

1  spine,  1  seta. 

4  setae. 

Eespecting  the  fourth  foot  it  is  plain  that  the  last  joint  is  homol- 
ogous to  two  fused  segments,  and  that  the  separation  might  take 
place  at  the  next  moult. 

Fifth  foot  as  in  G.  bicolor,  but  the  basal  segment  more  distinct, 
apical  segment  long,  cylindrical  and  bearing  a  long  seta.  In  the  form 
of  the  stylets  and  antennie  this  species  corresponds  to  Schmeil' s  figures, 
but  the  first  segment  of  the  thorax  is  shorter  and  the  abdomen  is 
more  slender.  The  specimen  from  which  our  outline  was  taken 
was  extended  by  pressure,  while  that  figured  by  Schmeil  may  be  a 
little  fore-shortened.  We  must  leave  to  later  study  the  settlement  of 
the  question,  as  also  that  of  the  relation  between  this  and  the  next. 
Length  0.8  mm.;  abdomen  0.35  mm.,  stylet  0.05  mm.,  longest  seta 
0.28  mm.,  antennae  0.23. 
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Cjclops  gracilis  Lilljebogg. 
Plate  XIX,  Figs.  10,  11. 
Lilljeborg  '53;  Schmeil  '91  (diaphanus),  aod  '92. 

Apparently  this  is  a  distinct  species,  characterized  by  the  slender 
form,  especially  of  the  abdomen,  which  is  to  the  thorax  as  5:7,  di- 
vergent cylindrical  stylets,  short  setse  and  form  of  the  fifth  foot  and 
receptaculum.  The  antenute  are  slender,  reaching  the  caudal  border 
of  the  fourth  segment,  and  are  of  the  form  of  the  12  jointed  species; 

formula  -■ -^^- rrr.     Fifth  foot  with  a  broad  basal  segment 

and  a  cylindrical  terminal  one,  which  bears  a  short  spine  and  a  long 
seta.  Eggs  few.  Feet  all  two  jointed.  Schmeil  speaks  of  the  fifth 
foot  as  one-jointed,  but  the  fact  that  the  basal  segment  is  immovably 
soldered  to  the  body  should  not  prevent  us  from  recognizing  its 
existence.  This  species  has  been  found  only  in  Sweden,  Poland  and 
Germany. 

Cyclop.s  (liapliaims  Fischer. 

Plate  XIX,  Figs.  6-9. 

Fischer  '53;  Claus  '63  (minutus);   Heller '63  (minutus');  Daday  '85^  (frivaldszkyi) ; 
Sostaric  '88;  Schmeil  '92. 

The  above  syuonomy  is  derived  from  Schmeil's  monograph,  which 
can  hardly  be  considered  very  authoritative  since  its  author  never 
saw  the  species  and  offers  only  comparative  data  to  discriminate  this 
species  from  the  last.  Abdomen  broader  than  (7.  hicolor,  stylets  as 
long  as  the  two  preceding  segments,  lateral  seta  nearer  the  base  than 
the  end.  The  lateral  apical  setfc  short,  equal,  median  setic  as  2  :  3. 
Antennae  11-jointed,  short,  only  reaching  the  second  segment.  Swim- 
ming feet  with  two-jointed  rami.  Fifth  foot  with  a  short  spine  and 
long  seta  at  the  end  of  the  cylindrical  apical  joint. 

*  Cyclops  affiuis  Sars 

Plate  XXX,  Figs.  9-11. 

Sars  '63;  Uljanin  '75;  Brady  '78;  Rehberg  '80  (pygmreus);  Daday  '85'  (pygmaeus, 
and  affinis);  Herrick  '84;  Vosseler  '86;  Lande  '90;  Kichard  '91;  Brady  '91; 
Schmeil  '91  aud  '92. 

Schmeil  makes  the  statement  that  "Herrick  regards  C.  affinis  as 
'  var,  b.'  of  C.  plmleraius  Koch,  and  identifies  it  with  his  C.  adolescens,^^ 
overlooking  the  plain  statement  that  "it  is  impossible  to  sufficiently 
identify  it  [the  American  form]  with  any  of  the  above,"  and  the  fact 
that  Sars'  description  was  appended  in  a  separate  rubric.  Schmeil 
devotes  considerable  time  to  the  relations  of  C.  adolescens  and  is  nob 
unnaturally  provoked  by  the  inconsistencies  in  the  two  references, 
which  are  explained,  however,  by  two  provoking  typographical  errors 
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which  were  both  beyonsd  the  writer's  control.  The  first  was  the  dis- 
placement of  a  line  in  the  tabulated  list  of  species  in  the  Alabama 
Crustacea,  by  means  of  which  the  figure  of  G.  phaleratus  was  referred 
to  G.  fimhriaius  and  the  error  then  repeated  in  the  making  up  of  the 
description  of  plates;  second,  in  the  Final  Eeport,  Plate  24,  in  Fig.  15 
the  printer  has  set  G.  adolescens  one  line  too  soon,  making  the  figure 
of  the  receptaculum  of  G.  parous  refer  to  the  former  species.  Upon 
this  point  Schmeil  remarks,  "Schon  hieraus  ergiebt  sich  *  *  * 
mit  welcher  sorgfalt  Herrick  die  Zeichnung  angefertigt  hat! "  We  beg 
that  author  to  transfer  his  irritation  to  the  typo,  and  believe  that  the 
drawing  in  question  is  substantially  correct!^  As  to  the  position  of 
G.  adolescens,  more  beyond. 

The  original  description  of  Gyclops  affinis  Sars  is  here  repeated,  and 
it  justifies  the  doubt  which,  in  the  absence  of  authentic  specimens  or 
figures,  was  felt  respecting  its  position. 

" Antecedent!  [C.  phalerato]  simillimus.  Corpus  autem  minus  robustum  colore 
coeruleo  vel  potius  glauco  sat  saturate  insigne.  Segmentum  ultimum  thoracicum  ad 
marginem  posteriorem  extrosum  pilis  vel  spinulis  subtilissimis  pectenatim  exornatum. 
Rami  caudales  quam  in  C.  phalerato  aliquanto  longiores,  setarum  apicalium  interna 
quam  externa  multo  breviore,  intermediarum  interiore  altera  fere  triple  longiore 
longitudinemque  abdominis  superante,  in  medio  aculeata  dein  vero  subtile  ciliata. 
Antennae  1-mi  paris  segment©  1-mo  corporis  multo  breviores,  tenues,  articulis  11  com- 
positae.  Pedes  5-ti  paris  distincti,  uniarticulati,  setis  3,  quarum  interior  ceteris  multo 
major  et  ciliata,  instracti.  Sacci  oviferi  parvi  abdomini  appressi.  Longit.  circit. 
f  mm." 

From  G.  phaleratus,  which  it  closely  resembles,  it  differs,  according 
to  Schmeil,  in  its  more  slender  form,  short  stylets  with  single  oblique 
series  of  spines,  peculiar  shape  of  the  fifth  foot  and  the  method  of 
motion  and  also  especially  in  the  number  and  relative  length  of  the 
anteunal  joints  and  the  form  of  this  organ  in  the  male. 

The  formula  for  the  length  of  the  antennal  joints  in  G.  affinis  is 

_^^  _:i^  — ,  while  that  of  G.  jjhaleratus  is  —^  —  ^^  —  ^^ 

The  fifth  foot  is  one-jointed,  and  this  joint  is  quadrate  with  three 
spines  apically.     The  stylets  are  twice  as  long  as  broad  and  are  orna- 
mented by  an  oblique  line  of  small  spines.    The  receptaculum  is  smilar 
in  form  to  that  cf  G.  phaleratus.     The  motion  is  a  creeping  or  slow 
swimming  near  the  surface.     Length  0.85  mm. 
*  Cyclops  bicolor  Sars. 
Plates  XVIII,  Figs.  3-3e;  XXI,  Fig.  12. 
Sars '63;    Rehberg '80    (diapbanus);   Herrick '84   and  '87   (diapbanus);    Daday  '85^ 
(diaphanus);   Lande   '88   (diapbanus);   Richard   '91    (diapbanus);   Schmeil  '91; 
Marsh  '92. 

Description  of  the  Female  :     The  body,  not  including  the  cau- 
dal setee,  measures  from  0.65  to  0.80  mm.    The  following  are  measure- 

tVery  curiously  in  Schmeil's  reference  to  figures,  p.  157,  C.  fimbrialns  is  referred  to  as  C.  affinis,  Fig, 
8,  Plate  VII. 
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ments  of  a  rather  small  specimen:  First  segment  of  cephalothorax 
0.24,  second  segment  0.068,  third  segment  0.06,  fourth  segment  0.036 
mm.;  the  remainder  of  the  body  to  the  stylets  measures  0.24  mm.,^ 
while  the  stylets  themselves  are  0.021  mm.  long  and  bear  a  lateral 
spine  about  one-third  their  length  from  the  apex.  The  longest  seta  is 
0.24  mm.  long,  the  outer  median  seta  being  about  0.19  mm.  The  body 
is  comparatively  rather  slender  and  tapering,  with  an  unusually  long 
first  thoracic  segment.  (Measurements  of  a  large  specimen  of  this 
species  may  serve  to  indicate  the  observed  fluctuation  in  size:  Length 
0.81  mm.,  thorax  0.50,  abdomen  0.31,  stylets  0.06,  longest  seta  0.40, 
outer  median  seta  0.36  mm.)  The  antennte  are  considerably  shorter 
than  the  first  thoracic  segment,  being  about  0.19  mm.  long,  the  sev- 
enth and  eighth  joints  about  equal  and  the  longest  of  the  eleven  seg- 
ments. The  first  joint  is  very  large.  The  antennne  in  a  state  of  rest 
assume  a  curved  position.  The  antennules  are  small,  the  terminal 
segment  measuring  (in  the  animal  first  above  referred  to)  0.032  mm. 
The  labrum  has  six  similar  teeth,  which  are  bordered  on  either  side 
by  a  larger  one.  The  longest  joint  of  the  outer  maxilliped  measures 
0.06  mm.  All  the  feet  are  usually  two-jointed  in  both  rami.  The 
outer  ramus  of  the  first  pair  of  feet  has  the  terminal  joint  armed  exter- 
nally with  three  stout  spines,  terminally  with  two  setaj,  and  internally 
with  three  setxe.  The  second  and  third  pairs  of  feet  are  alike  in  their 
spinous  armature,  the  outer  side  of  the  terminal  segment  bearing 
three  spines,  the  end  a  very  large  toothed  spine  and  a  seta,  and  the 
inside  four  sette.  The  fourth  foot  has  two  spines  on  the  outside  of  the 
terminal  joint,  a  heavy  spine  and  a  seta  terminally,  and  four  setoe 
within,  while  the  terminal  joint  of  the  inner  ramus  bears  externally 
one  spine,  apically  two  spines,  and  internally  three  setse.  The  fifth 
foot  consists  of  a  fleshy  basal  segment,  more  or  less  coalescent  with 
the  last  thoracic  segment  and  bearing  a  curved  spine  externally,  and 
a  terete  terminal  segment  0.012  mm.  long,  which  has  an  apical  seta 
four  times  its  own  length.  The  abdomen  is  slender  and  its  last  seg- 
ment bears  a  series  of  spines  dorsally  on  the  caudal  margin.  The  egg- 
sacs  are  appressed  and  contain  eight  to  twenty  rather  large  ova.  The 
color  is  bronzy  and  opaque. 

Although  Marsh  says  his  "specimens  agree  very  well  with  the 
descriptions  of  Sars  and  Schmeil,  the  only  marked  difference  being  in 
the  length  of  the  caudal  setse,"  we  find  several  points  of  divergence 
which  may  make  it  necessary  to  create  a  new  variety  or  species.  The 
stylets  are  much  shorter  in  the  American  form  and  the  setae  are 
longer.  The  external  apical  seta  is  a  well  formed  spine.  The  form  of 
the  basal  segment  of  the  fifth  foot  is  more  as  in  C.  varicans.  there  being 
a  decided  protuberance  to  receive  the  second  joint.     The  receptacu 
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lum  is  also  more  elongate,  but  this  is  subject  to  considerable  varia- 
tion. 

The  armature  of  the  feet,  structure  of  antenme  and  most  diagnostic 
points  agree  so  fully  that  I  hesitate  to  separate  the  two  forms.  In  the 
description  of  G.  diaphanns  given  in  the  first  edition  some  of  the  state- 
ments apply  to  C.  varicans  or  an  allied  form.  The  form  of  the  recep- 
taculum  figured  on  Plate  E,  Fig.  12,  of  that  report  may  be  compared 
with  that  of  Plate  VII,  Fig.  3",  Crustacea  of  Alabama,  to  illustrate 
the  range  of  variation. 

*  Cyclops  pbaleratus  Koch. 

Plates  XVII,  Figs.  1-7;  XVIII,  Figs.  2-2 '>;  XIX  Fig.  1;  XXI,  Figs.  6-10. 

Koch  '35;  Fischer  '51  (canthocarpoides);  Lilljeborg  '53  (canthocarpoides);  Claus  '57 
and  '63  (canthocarpoides);  Lubbock  '63  (canthocarpoides);  Sars  '63;  Fric  '72  (can- 
thocarpoides); Poggenpol  '74  (lascious);  Uljanin  '75;  Brady  '78  and  '91;  Herrick 
'82  (adolescens),  and  '84  and  '87;  Cragin  '83  (perarmatus);  Daday  '85^;  Eichard 
'91;  Schmeil  '91  and  '92;  Turner  '92;  Marsh  '93. 

Body  sub  cylindrical,  thorax  little  enlarged  for  the  genus,  abdomen 
large  and  cylindrical.  The  transition  from  thorax  to  abdomen  is  less 
sharply  marked  than  usual.  Cephalothorax  oval,  first  segment  longer 
than  the  remainder.  Abdomen  shorter  than  thorax,  stylets  short  and 
profusely  spinous.  An  oblique  row  of  spines  passes  across  the  stylet 
some  distance  behind  the  lateral  spine,  which  is  very  short,  and  other 
rows  of  spines  or  teeth  may  ornament  the  inner  aspect  or  may  be 
absent.  The  whole  inner  aspect  is  also  ciliate.  The  outer  apical  seta 
is  a  ciliate  or  toothed  spine  and  the  inner  is  shorter  and  weaker.  The 
outer  median  seta  is  nearly  as  long  as  the  abdomen  and  is  sparsely 
clothed  with  sharp  teeth.  The  inner  median  seta  is  about  half  as  long 
and  similarly  ornamented.  The  antenna  is  usually  10  jointed  but  fre- 
quently is  11-joiuted,  (?)  and  is  much  shorter  than  the  first  thoracic 
segment.  The  swimming  feet  all  have  three  jointed  rami  and  are 
strongly  armed  with  closely  set  short  teeth.  The  armature  of  the  ter- 
minal joints  of  the  fourth  foot  is  as  follows: 

j'  ex. 

Outer  ramus  <  ap. 
(in. 

Egg-sacs  appressed,  closely  filled  with  many  ova.  I  here  append 
the  original  description  of  Cyclops  adolescens  Herrick  (=0.  perarmatus 
Cragin)  for  comparison  with  the  description  of  C.  affinisas  transcribed 
below,  as  it  contains  other  data:  "Thorax  oval,  broad,  acute  ante- 
riorly; last  segment  large  and  separated  by  a  constriction  from  the 
anterior  ones.  The  head  is  beaked  below;  fiist  thoracic  segment  large 
and  long  (0.36  mm.);  last  thoracic  segment  wide,  united  closely  with 
the  first  abdominal  segment,  armed  with  series  of  teeth.     Abdomen 


2  spines. 

rex. 

1  seta. 

1  spine,  1  seta. 

Inner  ramus 

\  ap. 

2  spines, 

4  sette. 

[in. 

2  seise. 
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short,  especially  the  last  segment,  with  is  toothed  behind;  stylets  very 
short.  The  antenna)  are  much  shorter  than  the  first  segment,  11- 
jointed.  The  maxillipeds  are  very  small.  All  the  feet  are  armed 
with  a  row  of  very  large  teeth  or  lanceolate  spines  down  one  side;  fifth 
foot  one-jointed,  with  three  spines,  the  outer  being  smooth,  the  others 
spiny;  egg-sacs  variable,  narrow,  appressed;  eggs  large,  color  usually 
dark.  The  animal  moves  like  Canthocamptus,  and  is  able  to  progress 
out  of  water  better  than  other  species.  The  following  measurements 
will  give  an  idea  of  the  proportions:  Length  1.26  mm.,  thorax  0.76 
mm.,  abdomen  0.41  mm.,  stylets  0.06  mm.,  longest  seta  0.34  mm.,  an- 
tennae 0.28  mm.,  width  of  thorax  0.44  mm." 

Measurements  of  another  specimen  are  as  follows:  Length  1.1  mm., 
thorax  0.65,  first  segment  0.33,  abdomen  0.45,  longest  seta  0.6. 

The  male  is  more  slender  (0.93  mm.  long)  and  the  longest  caudal 
seta  greatly  exceeds  in  length  the  whole  abdomen.  The  antennae  are 
strongly  modified. 

*  Cyclops  finibriatus  Fischer. 

Plates  XVII,  Figs.  8,  9;  XXI,  Fig.  11;  XXV,  Figs,  9-14. 

Herrick  '82  (crassicornis),  and  '84  and  'STJ;  Turner  '92;  Marsh  '93.  [The  manuscript 
gave  not  the  slightest  hint  as  to  date  or  reference  in  the  following,  given  in  the 
order  of  the  manuscript:]  Mueller  (crassicornis);  Fischer;  Sars  (crassicornis);  Hel- 
ler (gredleri);  Fric  (pauper);  Uljanin  (crassicornis);  Brady  (crassicornis,  and 
fimbriatus);  Rehberg  (poppei,  and  fimbriatus);  Daday  (finibriatus,  and  margoi); 
Vosseler;  Scbmeil;  Richard. 

A  small  species  (0.8  to  0.9  mm.).  Thorax  oval,  not  greatly  ex- 
panded, angles  of  segments  rather  prominent.  First  thoracic  seg- 
ment forming  about  half  the  length  of  the  cephalothorax.  Abdomen 
rather  long  and  thick,  terete,  about  as  long  as  the  thorax.  Last  two 
abdominal  segments  armed  with  a  row  of  spines  at  the, caudal  margin. 
Caudal  stylets  twice  as  long  as  the  last  abdominal  segment. 

A  series  of  small  teeth  in  a  longitudinal  series  generally  ornaments 
the  stylet.  Lateral  spine  small.  The  outer  apical  spine  strong,  the  two 
median  setae  long,  spinously  armed,  inner  two-thirds  as  long  as  the 
outer.  Inner  apical  seta  weak  and  short,  pectinate.  Antennae  shorter 
than  the  first  segment,  8-jointed;  formula:  — r-^-^rr,  the  basal 
joint  with  a  small  semicircular  series  of  fine  bristles.  Antennules 
short,  apical  segment  short  with  but  two  strong  sette  and  several 
smaller  ones.  Feet  armed  with  spines  and  bristles.  Formulae  for 
fourth  foot  as  follows: 

!ex.     2  spines.  Tex.     1  seta, 

ap.     1  spine,  1  seta.  Inner  ramus  \  ap.     2  spines, 

in.     4  setaj.  [in.     2  setae. 

I  By  a  curious  mistake  in  this  paper  on  p.  14,  ttie  reference  to  Plate  YII,  Fig.  2,  is  placed  opposite 
C.  fimbriatus  and  not,  as  it  should  be.  opposite  C.  phaleratus.  This  mistake  was  then  reproduced  in 
the  description  of  plates,  p.  56. 
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Fifth  foot  small,  one-jointed,  with  three  spines,  of  which  the  inner 
is  large  and  serrate.  Total  length  0.8  mm.,  thorax  0.42  mm.,  abdomen 
0.38  mm.,  stylet  0.09  mm.,  antenna  0.18  mm.  Egg-sacs  appressed^ 
with  few  ova. 

Cyclops  aequoreus  Fischer. 

Plate  XXIII,  Fig.  5. 

Lilljeborg  '53  (magniceps);  Fischer  '60;  Brady  '68,  '78  and  '91. 

Body  compressed,  attenuated  caudad.  Antennae  shorter  than  first 
segment,  stout,  six  jointed,  fourth  and  sixth  segments  longest.  Fifth 
feet  with  a  small  basal  joint  and  a  triangular  lamina  bearing  on  the 
distal  margin  three  spines  and  a  seta,  lateral  margins  ciliate.  Abdo- 
men slender,  first  segment  very  long,  last  very  short.  Stylets  less 
than  twice  as  long  as  wide.  Longest  seta  as  long  as  the  abdomen. 
First  foot  with  the  formula 

!ex.     3  spines.  -  f  ex.     1  spine, 

ap.     1  spine,  1  seta.  Inner  ramus  <  ap.     2  spines, 

in.     4  setse.  (in.     3  setae. 

Length  0.85  mm. 

This  species  lives  in  salt  marshes  and  brackish  pools,  and  is  inter- 
esting for  its  departure  from  the  generic  type  in  several  particulars. 

Three  species  of  Cyclops  were  found  by  E.  Pratz  in  1866  in  the 
hydrant  water  of  Munich  and  described  as  new. 

The  first  of  these,  C.  emeus,  is  blind  and  colorless  and  has  11-jointed 
antennse. 

The  second  species,  G.  subterraneus,  is  doubtfully  identified  by 
Schmeil  with  C  Mcuspidatus. 

The  third,  Cyclops  serratus,  is  probably  a  form  of  C.  viridis  Jurine. 

Two  blind  species  of  Cyclops  have  been  described  by  G.  Joseph 
('82):  C.  hyalinus  and  C.  anophihalmus,  but  the  descriptions  are  not 
accessible  to  me. 

HETEROGENESIS  AND  PREIMAGO  FERTILITY  IN  CYCLOPS. 

The  present  writer's  views  and  statements  in  respect  to  the  relation 
of  sexual  and  anatomical  maturity  and  the  influence  of  the  environ- 
ment have  given  rise  to  a  running  criticism  occupying  many  passages 
throughout  the  recent  monograph  of  Schmeil,  '92. 

These  criticisms  are  so  inconsistent,  and  at  times  so  contradictory 
of  the  author's  own  observations  and  statements,  that  it  is  hopeless  to 
attempt  to  answer  them,  especially  as  his  notions  respecting  varietal 
and  specific  relations  seem  strangely  obscure.  If  a  plain  statement  of 
the  position  of  the  present  writer  will  remove  any  obscurity  he  feels 
bound  to  offer  it. 
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First  —  As  a  matter  of  frequent  observation  and  beyond  all  doubt, 
it  frequently  happens  that  a  young  female  Cyclops  becomes  oviparous 
before  the  moult,  when  it  acquires  its  full  adult  complement  of  seg- 
ments in  the  antennie  and  feet.  Such  animals  are  obviously  larval  and 
exhibit  this  fact  in  their  small  size,  pale  color,  small  number  of  eggsr 
imperfect  development  of  serrations,  spines,  etc.  Schmeil  himself 
has  observed  males  in  this  stage  with  spermatophores  and  had  before 
him  a  figure  in  my  Final  Report  (Plate  Q,  5),  reprinted  from  the  tenth 
annual  report,  in  which  this  matter  is  plainly  stated,  of  young  gravid 
females  of  G.  serrulatus — a  species  not  likely  to  be  mistaken — with 
less  than  twelve  joints  in  the  antennae  and  two-jointed  rami  of  the 
swimming  feet.  After  admitting  that  "kein  Grund  vorliegt,  an  der 
Richtigkeit  der  Herrick'schen  Angabe  zu  zweifeln,"  he  says  "Herrick 
figures,  as  a  matter  of  fact,  not  a  young  form  but  a  completely  devel- 
oped animal,  in  which,  to  be  sure,  in  certain  segments  of  the  antenna 
the  normal  subdivision  has  not  taken  place."  He  adds  (entirely  mis- 
conceiving my  position  as  to  heterogeny' :  "Dass  hier  nicht  an  einem 
Fall  von  Padogonie  oder  gar  Heterogenic  zu  denken  ist,  ist  selbstvers- 
tandlich."  Had  he  consulted  the  original  paper  Schmeil  would  have 
seen  that  the  failure  to  develop  a  full  complement  of  antennal  joints  is 
but  one  of  the  symptoms  of  the  larval  state  manifested  by  this  speci- 
men. Moreover,  such  forms  are  found  among  vast  numbers  of  adults 
and  larvaj  in  the  midst  of  the  most  prolific  seasons  and  in  suitable 
situations.  We  claim  that  the  next  moult  would  have  brought  to  this 
very  animal  its  normal  adult  structure.  Nor  is  this  an  isolated  case. 
Yet  Schmeil  could  in  all  consistency  be  forced  to  erect  a  variety  for 
such  forms.  In  glaring  inconsequence,  we  find,  on  p.  101,  Schmeil 
says  of  G.  clausii  Heller:  "Obgleich  ich  der  Ansicht  bin,  dass  wir  es 
hier  wohl  kaum  mit  einer  selbstiindigen  Art,  sondern  nur  mit  einer 
Jugendform  einer  anderen  (des  G.  viridis)  zu  thun  haben,"  etc. 

Second  —  As  a  second  and  entirely  distinct  point,  though  confused 
with  the  former  by  Schmeil,  it  is  believed  that  many  of  our  species, 
especially  such  as  live  in  pools  which  undergo  great  changes  with  the 
season  by  reason  of  evaporation,  intrusion  of  water  plants  or  animal 
forms  serving  as  food,  etc.,  may,  after  reaching  full  maturity  and  bear- 
ing more  than  one  generation  of  eggs,  undergo  considerable  changes, 
or  that,  under  these  changed  conditions,  what  is  usually  the  ultimate 
condition  becomes  a  transitory  one.  This  change  may  show  itself  not 
only  in  increased  size  but  in  enormous  enlargement  of  the  setje.  For 
example,  I  have  seen  G.  ingens  with  the  pectinating  hairs  on  the  sette 
elongated  till  they  became  long  hairs.  All  the  spines  and  plates  and 
serrations  are  exaggerated,  while  the  relative  proportions  are  altered. 

In  the  case  of  G.  viridis  this  is  especially  liable  to  occur,  because  of 
its  stagnant  stations.     The  color  changes  with  the  rest  and  the  change 
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may  be  noticed  in  the  same  pool  duriug  the  progress  of  the  seasons. 
In  these  cases,  according  to  our  nomenclature,  the  modified  form  is  a 
post  imago,  and  if  young  born  from  the  ordinary  female  enter  this 
state  and  produce  young  in  turn  which  never  reach  that  state,  we 
have  a  case  of  what  was  termed  "heterogenesis"  in  the  old  general 
sense;  i.  e.,  two  cycles  of  development  occur  in  the  same  species.  Now, 
as  these  cycles  are  dependent  on  environment,  the  process  may  be 
termed  ptedogony  if  the  term  is  taken  in  the  sense  indicated.  What 
to  do  with  such  cases  is  puzzling  to  taxonomy.  It  is  obvious  that  they 
are  quite  different  from  the  sporadic  appearance  of  sexually  functional 
larvse,  for  here  we  have  a  stage  which  does  not  necessarily  belong  in 
the  history  of  the  species,  and  is,  as  it  were,  superinduced.  The  objec- 
tion raised  by  Schmeil  against  making  varieties  of  them  —  i.  e.,  that 
you  cannot  fix  an  arbitrary  size  limit —  would  militate  against  almost 
all  geographical  varieties  equally.  In  fact,  however,  the  changes  fol- 
lowing the  last  moult  are  usually  evident  enough  to  produce  no  trouble. 
In  the  case  of  Cyclops  signatus  we  are  confronted  by  a  question  of  fact. 
This  is  undoubtedly  the  most  conspicuous  instance,  if  an  instance  at 
all,  of  the  change  referred  to.  If  the  actual  rearing  of  G.  signatus  var. 
coronatus  should  prove  that  G.  signatus  var.  tenuicornis  does  not  belong 
in  its  cycle  then  the  two  forms  must  be  separated  and  this  particular 
instance  of  psedogony  disappears.  We  think  it  possible,  however,  to 
prove  the  contrary.  Most  remarkable  of  the  many  curious  statements 
made  by  Schmeil  on  this  i^oint  is  the  following:  ^'Herrick  even  in  his 
later  work  is  not  in  position  to  demonstrate  among  the  known  species 
a  single  sexually  mature  larva.  He  is  not  in  the  position  to  bring  a 
proof  of  a  single  one  of  his  assertions.  Also  none  of  the  other  investi- 
gators has  observed  this,  according  to  Herrick,  common  phenomenon," 
Having  overlooked  my  earlier  paper  he  is  surprised  at  the  failure  to 
again  revert  to  it.  But,  after  his  own  admissions,  how  he  can  deny 
the  evidence  of  sexually  mature  larvie  is  unintelligible. 

FAMILY  HARPACTICID^. 

Numerically  the  largest  of  the  families  of  the  Gopepoda,  this  group 
contains  predominatingly  marine  and  mostly  minute  animals,  fre- 
quently of  strange  and  grotesque  form.  A  few  of  the  marine  forms,  in- 
habiting the  Gulf  of  Mexico,  are  figured  in  the  report  of  the  Minnesota 
Academy  of  Sciences  for  1881.  Of  the  over  thirty  genera  of  the  family 
less  than  a  half  dozen  are  not  exclusively  marine,  and  of  these  most  are 
brackish -water  residents.  The  genus  Bradya  contains  blind  Gopepodm 
living  in  slime. 

The  name  was  proposed  by  Dana,  but  was  dropped  in  the  final 
report.    Again  revived  by  Glaus,  it  is  now  in  use  by  the  best  authors. 
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The  general  form  and  structure  closely  resembles  that  of  the  Gyclopidce. 
The  following  characters  are  the  more  important  ones  in  distinguish- 
ing the  family  from  the  other  families  of  the  order: 

Body  flattened  or  sub-cylindrical.  Abdomen  usually  not  much 
smaller  than  the  thorax,  from  which  it  is  not  separated  by  a  sudden 
constriction;  antennse  rather  short,  4-  to  10-jointed;  mandibles  strongly 
toothed,  palpate;  maxilhce  well  developed,  palpate;  first  pair  of  maxil- 
lipeds  with  strong  teeth  at  the  end,  second  pair  usually  forming  a 
claw.  The  first  pair  of  feet  are  often  turned  forward  or  prehensile; 
fifth  pair  one-  or  two  jointed,  serving  as  egg  supports  in  the  female. 

Most  species  live  among  sub  aquatic  vegetation. 

THE  SUB-FAMILY  CANTHOCAMPTIN^, 

To  which  our  sole  genus  belongs,  is  further  distinguished  from  the 
other  subfamilies  oi  Ilarpacticidw  by  the  fact  that  the  second  maxilli- 
ped  has  a  prehensile  hook.  The  feet  of  the  first  pair  are  not  clawed, 
but  have  the  inner  branch  elongated,  and  the  palp  of  the  mandible  is 
one-branched. 

GENUS  CANTHOCAMPTUS  Westwood. 

These  little  animals  may  be  secured  in  considerable  numbers  by 
gathering  a  supply  of  water  from  among  weeds  in  shallow  ponds  and 
permitting  the  debris  to  settle  in  a  spot  where  light  only  touches  the 
jar  from  one  side,  when  the  Canthocampti  congregate  on  the  exposed 
side. 

Ckinthoeamptus  is  an  elongated  animal,  with  the  body  divided  rather 
obscurely  into  two  portions,  of  which  the  first,  or  anterior  portion,  is 
largest.  This  part  of  the  body  has  five  segments,  each  of  which  has 
at  least  one  pair  of  appendages.  The  first,  consisting  of  the  head 
proper  with  one  of  the  somites  of  the  body  or  thorax,  as  is  discovered 
by  observing  that  a  pair  of  legs  is  attached  to  it,  is  the  largest  seg- 
ment of  the  body. 

As  seen  from  above,  it  is  triangular  and  extends  in  front  into  a 
short,  stout  beak  or  snout,  like  the  rostrum  of  a  crayfish.  Above  the 
beak,  in  the  centre  of  the  forehead,  is  the  eye,  consisting  of  pigment 
and  two  lenses,  showing  that  we  really  have  to  do  with  two  eyes  con- 
fluent on  the  median  line.  This  is  the  simplest  form  of  a  compound 
eye.  The  same  method  of  compounding  the  eyes  is  exhibited  in  a 
more  complicated  manner  by  Daphnia  and  other  Cladocera.  On  either 
side  of  the  beak  springs  an  antenna  with  six  to  nine  joints  of  unequal 
size.  The  first  three  joints  are  profusely  covered  with  hairs.  The 
fourth  joint  is  more  slender  than  the  preceding,  and  terminates 
in  a  process  below,  which  bears  besides  a  long  hair  a  peculiar  blunt 
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bristle  that  serves  some  unknown  purpose  —  probably  being  sensor jr 
in  fnnctiou  like  the  similar  hairs  on  the  antennae  of  some  Gladocerce^ 
The  next  joint  is  shorter  than  the  rest,  while  the  remaining  three  are 
spined  at  definite  points.  The  antennae  of  the  male  are  curiously- 
altered,  or  geniculate,  on  both  sides,  as  in  Cyclops.  The  three  basal 
joints  are  shortened,  while  more  or  fewer  of  the  following  ones  ar& 
coalescent,  followed  by  a  hinge  joint  and  two  elongated  segments. 

The  second  antenna)  or  antennules  are  two-jointed,  and  the  basal 
joint  has  a  two-jointed  branch  or  palp;  the  terminal  joint  is  covered 
with  spines;  at  the  end  are  longer  and  curved  spines,  jointed  in  the 
middle. 

The  mandible  is  a  flattened  plate  with  digitate  teeth  at  the  end,  on 
one  side  of  which  springs  a  two  jointed  palp,  and  from  the  other  a 
blunt  process.  The  maxilla  is  somewhat  like  it,  but  has  rudiments 
of  other  elements. 

The  first  pair  of  feet  have  two  three-jointed  rami.  The  outer 
ramus  is  shorter  and  with  the  longer  branch  is  directed  forward. 
The  fourth  foot  has  the  inner  branch  two-jointed.  The  inner  branch 
of  the  third  foot  of  the  male  is  peculiarly  modified  to  form  a  pre- 
hensile organ,  as  it  is  this  foot  which  fastens  the  spermatophore  to 
the  female.    The  fifth  feet  are  composed  of  two  flat  plates. 

The  second  division  of  the  body,  the  abdomen,  consists  of  five  seg- 
ments, of  which,  however,  the  first  two  are  united  in  the  female.  The 
last  segment  of  the  abdomen  bears  two  stylets,  which  are  sometimes 
considered  as  together  constituting  an  additional  segment.  Each  of 
these  stylets  has,  with  several  small  spines,  two  elongated  caudal 
setse,  one  of  which  is  usually  as  long  or  longer  than  the  entire  abdo- 
men. The  stylets  are  usually  considerably  longer  than  wide,  but  the 
proportions  vary  somewhat  in  different  species. 

Viscera:  The  body  cavity  is  traversed  by  the  alimentary  canal^ 
which  is  a  straight  tube  with  no  lateral  cceca  or  blind  sacs,  as  in  some 
other  Cojiejwda.  The  canal  is  divided  into  four  more  or  less  distinct 
portions;  the  first  section  is  a  slender,  muscular  tube,  extending  from 
the  mandibles  nearly  through  the  first  segment,  opening  into  the 
stomach  proper,  which  is  a  muscular  and  glandular  sac  or  tube,  filling 
the  greater  part  of  the  thorax;  at  the  beginning  of  the  abdomen,  the 
sac  is  constricted  and  becomes  the  intestine  proper;  near  the  extrem- 
ity again  there  is  another  change  and  the  intestine  loses  its  glandular 
character,  and,  by  a  peculiar  adaptation  becomes  a  sort  of  force-pump, 
which,  during  life,  is  constantly  pumping  water  in  and  out,  serving 
as  a  means  of  respiration.  This  anal  respiration  is  quite  common 
among  aquatic  animals  in  this  as  well  as  other  orders.  This  latter 
section  of  the  canal  is  the  rectum,  and  opens  beneath  a  toothed  anal 
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plate,  above  and  between  the  stylets.  ]S'o  special  divarications  or  cseca 
are  appended  to  the  digestive  tract,  and  the  only  other  organ  which  is 
at  all  considered  to  belong  to  the  alimentary  system,  is  what  is  known 
as  the  "shell-gland,"  present  in  most  crustacse,  but  till  recently 
thought  to  be  absent  in  Canihocamptus.  It  is  a  coiled  tube  found  in 
the  lower  part  of  the  first  segment  of  the  thorax.  It  is  impossble  to 
find  this  organ  in  Ccmthocaniptm,  in  every  case,  it  being  very  obscure; 
and  its  office  is  uncertain,  though  it  is  supposed,  perhaps  with  little 
reason,  to  be  hepatic  in  function. 

There  is  no  functional  heart  in  this  animal,  but  its  place  is  taken 
I)y  a  peculiar  apparatus,  hitherto  undescribed;  this  consists  of  a  tube, 
surrounding  the  posterior  portion  of  the  alimentary  canal.  This  sac 
around  a  sac  is  open  in  front,  and  serves  by  a  double  mechanism  the 
office  of  a  pulsating  heart,  though  in  a  very  imperfect  manner. 

There  are  no  true  haematic  or  lymph  corpuscles  in  this  animal; 
so  far,  at  least,  none  have  been  discovered.  The  place  of  these 
blood  corpuscles  is  taken  by  globules  of  yellowish  or  red  color  of 
the  most  diverse  size.  These  nutritive  globules,  or  fat  globules,  as 
they  have  been  called,  are  undoubtedly  reservoirs  of  nutriment  in  a 
shape  convenient  for  the  animal's  use,  and  equally  certainly  are 
derived  from  the  contents  of  the  intestine.  In  those  Gox)epoda  which 
have  a  functional  heart,  it  is  open  anteriorly  into  a  general  body- 
cavity  in  the  same  way  as  in  this  animal.  That  a  portion  of  the  vas- 
cular system  should  surround  the  alimentary  canal  is  no  unexampled 
thing,  for  in  Daphnia  a  large  sinus  embraces  a  portion  of  the  canal. 
The  same  provision  as  this  described  in  Cantliocaynptus  occurs  in  the 
CydopidcB.  The  nutritive  globules  are  often  very  large,  and  are  fre- 
quently extremely  abundant,  especially  in  females  soon  to  become 
gravid.  Three-hundredths  mm.  is  not  a  large  measurement  for  the 
diameter  of  such  drops. 

The  nervous  system  is  very  hard  to  trace,  consisting  of  a  large 
pear  shaped  ganglion  just  below  the  eye,  from  which  extend  commis- 
sures around  the  oesophagus,  connecting  them  with  the  ventral  ganglia 
lying  between  the  bases  of  the  feet.  The  senses  are  not  apparently 
well  developed,  for,  excepting  the  eyes,  we  cannot  locate  with  certainty 
the  organs  of  any  sense.  There  are,  however,  two  spots  which  are 
evidently  devoted  to  special  sense:  first,  the  processes  on  the  fourth 
joint  of  the  antennae,  which  may  be  simply  the  seats  of  tactile  sense, 
or  may  have  nerves  suitable  for  perceiving  chemical  stimuli;  second, 
the  area  on  the  forehead  bordered  by  a  raised  line  and  covered  with 
little  pits,  each  with  a  small  bristle.  The  character  of  this  organ  can 
be  but  conjectured;  it  may  be  homologized  with  the  frontal  nervous 
organs  of  the  Vladocera. 
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The  sexual  organs  are  quite  extensively  developed,  and  periodically 
obscure  the  remaining  viscera.  In  the  male  the  simple  testis  is  situ- 
ated in  the  second  segment,  and  the  single  vas  deferens,  after  numer- 
ous windings  through  nearly  the  entire  length  of  the  body,  opens  at 
the  base  of  the  first  abdominal  segment  under  a  spined  plate.  A  part 
of  the  vas  deferens  is  of  a  glandular  character  and  secretes  an  elongate 
tube,  the  spermatophore,  which  serves  to  contain  the  spermatozoids, 
and  is  fastened  by  the  male  at  the  opening  of  the  median  pore  of  the 
female;  on  contact  with  the  water  this  tube,  which  is  at  first  soft,  con- 
tracts and  presses  the  contents  into  the  opening  of  the  female  organs. 
So  long  is  the  vas  deferens  that  as  many  as  three  spermatophores  are 
sometimes  seen  in  the  body  at  once.  The  spermatozoids  are  very 
small.  The  geniculated  male  antennae  are  used  in  grasping  the  setse 
on  the  tail  of  the  female,  and  the  curiously  modified  inner  branch  of 
the  third  foot  of  the  male  may  assist  in  fastening  the  spermatophore 
upon  her  body.  The  ovary  occupies  the  same  position  as  the  testes, 
and  the  two  ducts  are  coiled  in  the  body  from  end  to  end,  opening  in 
the  median  pore  behind  the  fifth  pair  of  feet.  When  the  eggs  are 
ready  to  be  laid,  they  are  forced  out,  carrying  with  them  a  film  of  the 
secretion  of  the  lower,  glandular  portion  of  the  ducts,  which  is  of  a 
collodion-like  consistency,  and  which  forms  the  inclosing  sac.  The 
young  become  fully  developed  sexually  before  they  assume  their  final 
form,  and  it  is  not  unusul  to  find  ova  bearing  females  which  are  not 
only  much  smaller  than  the  parent,  but  with  considerable  differences 
in  the  various  organs. 

This  sort  of  heterogenesis  is  not  uncommon  among  lower  Crustacea, 
for  the  young  may  differ  much  from  the  mother  till  after  they  have 
themselves  produced  young. 

Four  species  have  been  recognized  in  America,  of  which  one  is  cer- 
tainly identical  with  a  widely  distributed  European  form,  and  a  sec. 
ond  is  probably  identical  with  an  English  species.  C  imJustris  Brady 
seems  to  depart  considerably  from  the  norm  of  the  genus  and  may 
prove  a  type  of  a  marine  genus.  No  true  Canthocaimptus  is  more  than 
accidentally  marine. 

The  ten  species  below  enumerated  are  all  that  have  fallen  under 
the  author's  notice,  though  others  may  have  been  mentioned. 

KEY  TO  THE  GENUS   CANTHOCAMPTUS. 

I.     Inner  ramus  of  the  fourth  foot  two-jointecl. 
a.     Inner  ramus  of  the  first  foot  two-jointed. 

*  1.0  mm.  long;  b3sal  joint  of  fifth  foot  small gracilis,  129 

**  0.5  mm.  long;  basal  joint  of  fifth  foot  long brevipes,  130 

h.     Inner  ramus  of  the  first  foot  three-jointed. 

*  Inner  ramus  of  the  second  foot  two  jointed. 
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t  AntenDse  thick crassilS,  130 

ft  AnteDDse  slender.    .     .    trispiiiosiis,t  130;  and  north iinibriciis,  130 
**  Inner  ramus  of  the  second  foot  three-jointed. 

t  Stylets  rather  long niiiilitus,  131 

ft  Stylets  short,  oval illiiioisensis,  131 

II.     Inner  ramus  of  the  fourth  foot  three-jointed. 

a.  Male  antenna  norma] Libernicus,  133 

b.  Male  antenna  reduced,  hooked  at  the  end pallistris,  133 

[Not  noted   in   the  key  are:     teimicaudis,    129;    iiortliiiinbricns    var. 
americaniis,  130;  borcherdiiigii,  134;  minnesotensis,  134.] 

Canihocamptus  ehgantulus,  C.  mareoticus  and  C.  liorridus  are  uncer- 
tain, probably  referred  to  the  wrong  genus.  C.  stromn  Baird 
(=  Dactylopus  stromii),  C.  rostratvs  Claus  (=:  Stenlielia  imci).  C.  vire- 
scens,  G.  linearis,  and  C.  roseus  of  Dana,  are  marine  Hmyacticidw  of 
uncertain  affinities.  G.  minutus  of  Claus  is  not  sufficiently  described, 
but  appears  to  be  the  earlier  condition  of  G.  miyiutus  Mueller  ((7.  sta- 
phynalis  Jurine). 


*  Canthocaniptii.s  gracilis  Sars. 

Is  elongated  linear,  with  the  abdominal  segment  smooth.  Caudal 
stylets  long  and  slender;  external  caudal  seta  about  one  fourth  the 
inner.  All  the  feet  with  two-jointed  inner  rami;  outer  branch  of 
fourth  foot  longer  than  the  others,  inflexed;  basal  process  of  fifth  foot 
slightly  expanded.     Length  1.0  mm. 


(*  Cantliocaniptus  teimicaudis  Herrick.) 
Plate  XXIX,  Figs.  15  and  16. 

At  Decatur,  Ala.,  was  found  a  species  of  Gantliocmnptus  which  is 
different  from  any  American  species,  and  seems  in  many  points 
nearest  the  above,  but,  unfortunately,  only  a  hasty  sketch  could  be 
made  at  the  time,  and  the  notes  are  insufficient  to  define  it.  The  form 
is  not  remarkably  slender;  the  first  and  second  abdominal  segments 
are  very  large.  The  caudal  stylets  are  slender  and  elongated,  the 
inner  seta  being  very  long  and  curved,  while  the  outer  is  quite  short. 
The  anal  plate  is  covered  with  hairs  only.  The  antennae  are  normal, 
of  moderate  length,  and  the  fifth  foot  has  but  a  narrow  process  at 
the  base. 

If  this  form  be  worthy  a  distinctive  name,  it  may  be  called  Gantho- 
campius  tenuieaudis. 


I  Distinguished  from  the  following  by  the  presence  of  only  three  spines  on  the  process  of  the  basal 
joint  of  the  fifth  foot. 
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Caiithocaniptiis  brevipes  Sars. 

This  small  form  is  almost  certainly  the  young  stage  of  some  other 
species;  yet  I  transcribe  the  description: 

" Corporis  forma  et  magnitudine  C.  pygmajo  non  dissimilis.  Segmenta  abdomi- 
nalia  vero  postice  magis  attenuata  seriebusque  aculeorum  destituta.  Rami  caudales 
elongati  duplo  longiores  quam  latiores,  setis  apicalibus  brevisculis  parumque  diver- 
gentibus,  exteriore  dimidiam  longitudinem  interiorisnonattingente.  Operculum  auale 
absque  dentibus.  Antennse  1-mi  paris  breves,  articulis  ultimis  duobus  in  unum  con- 
fluentibus  articulum.  Pedes  natatorii  brevissimi,  ramo  exteriore  intus  setis  destitute, 
iDteriore  biarticulato  in  pedibus  1-mi  paris  longitudinem  exterioris  aquante,  in 
sf  quentibus  multo  breviore.  Pedum  5-ti  paris  articulus  basalis  intus  in  processum 
foliiformem,  sat  magnum  et  angustatum,  articulum  ultimum  eJongato-ovatum  aliqu- 
anto  superantem,  exit.     Color  albidus.     Longit.  parum  supra  j  mm." 

Canthocamptus  crassus  Sars. 

Eobnst;  segments  margined  with  pectinate  bristles.  Caudal  stylets 
oval,  contorted,  constricted  at  the  base.  Antennte  thick,  densely 
covered  with  long  setse.  Fifth  feet  with  long  setse;  basal  process 
rather  small.  All  the  feet  excepting  the  first,  with  biarticulate  inner 
rami.     Length  0.75  mm. 

Caiithocaiiiptiis  trispinosus  Brady. 
Plate  L,  Fig.  6. 

This  species  with  the  last  and  next  has  all  the  feet  save  the  first 
with  biarticulate  inner  rami.  Very  near  the  next,  from  which  it 
differs  in  the  form  of  the  fifth  foot  of  the  female,  which  has  the  basal 
process  smaller,  bearing  only  three  spines,  while  the  next  has  six,  the 
second  joint  being  longer  and  narrow.  The  male  is  unknown.  Not 
yet  identified  in  America. 

Cantliocamptus  northuiiibriciis  Brady. 
Plate  XXIX,  Figs.  20-22. 

Body  robust;  antennse  long  as  first  segment,  nine-jointed;  mandi- 
bular palp  minute.  In  the  male  the  inner  branch  of  the  third  foot  is 
three-jointed  and  dactylate.  as  in  C.  minutus. 

*  Cantliocamptus  uorthuiubricus  Brady.    Var.  ainericauiis  Herrick. 
Plates  XXIX,  Figs.  6-14;  XXXIII,  Figs.  3-5. 

One  of  our  most  common  species  is  very  near  the  English  form;  so 
near,  in  fact,  that  I  dislike  to  remove  it  from  it.  A  few  points  of 
divergence,  however,  may  be  mentioned. 

The  form  and  proportions  are  much  like  those  of  (7.  minutus.  The 
head  is  large  and  ends  in  a  prominent  bent  beak.     The  anteunce  are 
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rather  long  and  slender  and  have  a  well-marked  flagellum.  (Brady- 
figures  no  llagellum.)  The  palp  of  the  antennule  is  as  in  G.  minutus. 
The  mandibular  palp  is  small.  The  first  pair  of  feet  normal,  rather 
small;  all  the  other  swimming  feet  with  two  jointed  inner  rami,  save 
in  the  case  of  the  male  third  foot.  The  fifth  feet  are  exactly  as  figured 
by  Brady,  save  that  there  is  a  prominence  or  tooth  of  the  basal  seg- 
ment near  the  point  of  attachment  of  the  terminal  joint  which  is  quite 
long.  The  sensory  area  of  the  head  is  oval  and  pointed.  The  male 
antenna  has  a  long  flagellum,  not,  as  figured  by  Brady,  a  very 
short  one.  The  egg-sac  is  very  large,  oblong.  The  animal  seems  to 
fall  shortof  thesizeof  the  English  species,  though  measuring  upwards 
of  0.65  mm.  Our  form  is  very  well  distinguished  from  any  other  spe- 
cies.    It  is  found  in  Lake  Minnetonka,  Lake  Calhoun,  and  elsewhere. 

*  Caiithocamptiis  niiuiitiis  Mueller. 

Plates  XLVII,  Figs.  7-21 ;  L,  Figs.  7,  8. 

Monoculus  staphylinus — Jurine. 

Canthocamptus  minutus — Lilljeborg,  Baird,  Sars,  Uljanin,  Brady,  Herrick. 

Canthocamplus  staphylinus — Claus,  Fric. 

Canthocamptus  minutus  var.  occidentalis — Herrick. 

A  well-known  species  which  has  been  frequently  described  and 
seems  quite  circumpolar  in  its  distribution. 

First  mentioned  from  America  in  a  paper  by  the  writer  in  1878 
A  pretty  full  description  will  also  be  found  in  the  author's  Types  of 
Animal  Life.  A  very  abundant  species,  frequent  in  muddy  pools,  but 
somewhat  variable  in  abundance.  It  may  frequently  be  found  in  great 
numbers  in  winter. 

[The  following  description,  compiled  from  Types  of  Animal  Life,  is 
inserted  here  for  the  convenience  of  those  who  are  likely  to  use  this 
report  as  a  manual.     H.  F.  N.] 

Length  about  1.0  mm.  AntenniE  a  little  longer  than  the  first  seg- 
ment of  the  body;  first  three  joints  profusely  covered  with  hairs;  fourth 
joint  more  slender  than  the  preceding  and  terminating  in  a  process 
below,  which  bears,  besides  a  long  hair,  a  peculiar  blunt  bristle;  fifth 
joint  shorter  than  the  rest;  the  remaining  three  joints  are  spined  at 
definite  points.  The  antennic  of  the  male  are  geniculate;  the  three 
basal  joints  are  short  while  the  three  following  joints  are  coalescent 
and  are  followed  by  a  hinge  joint  of  two  elongated  segments. 

The  antennules  are  two-jointed;  the  basal  joint  bears  a  two-jointed 
palp;  the  terminal  joint  is  covered  with  spines;  at  the  end  there  are 
three  longer  and  curved  spines,  jointed  in  the  middle,  and  the  upper 
furnished  with  three  small  spines  at  the  curve. 
9 
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The  mandible  is  a  flattened  toothed  plate,  bearing  a  two-jointed 
palp  on  one  side  and  a  blunt  process  on  the  other. 

The  first  maxilliped  is  short  and  bears  claws  and  spines.  The 
second  maxilliped  is  simple,  three-jointed,  and  has  a  claw  at  the  end. 

The  first  pair  of  feet  are  biramose,  each  ramus  being  three  jointed; 
the  outer  ramus  is  shorter  than  the  inner.  The  inner  ramus  of  the 
fourth  foot  is  two-jointed.  In  the  male  the  inner  ramus  of  the  third 
foot  is  modified  into  a  sort  of  grasping  organ.  The  fifth  feet  are  com- 
posed of  two  flat  joints,  larger  in  the  female  than  in  the  male. 

The  first  abdominal  segment  of  the  male  carries  a  pair  of  three- 
spined  processes.  The  last  abdominal  segment  bears  two  stylets,  each 
terminated  by  two  long  setiB,  one  being  longer  than  the  abdomen  and 
longer  in  the  male  than  in  the  female. 

*  Cantbocaniptiis  illinoisensis  Forbes. 
Plate  XXIX,  Figs.  1-5. 

This  robust  and  pretty  species  was  first  taken  near  Minneapolis 
by  Mr.  A.  W.  Jones,  a  student  of  the  University,  who  found  it  in  a 
peaty  ditch.     Forbes'  description  is  appended. 

"Length  1.0  mm.  Head  and  first  segment  united;  five  abdominal 
segments  in  male,  four  in  female.  The  suture  between  the  first  and 
second  segments  is  not  wholly  obliterated  above  in  the  female. 

"Last  abdominal  segment  is  deeply  and  acutely  emarginate. 
Branches  of  furca  as  wide  as  long,  inner  bristle  plumose,  a  little  longer 
than  abdomen;  outer  plumose  only  on  outer  side,  about  half  the  length 
of  the  inner.  The  second  to  fifth  abdominal  segments  have  each  a  row 
of  spinules  along  ventral  portion  of  posterior. 

"Male  with  anterior  antennfe  composed  of  seven  joints,  the  fourth 
joint  very  short.  The  front  outer  angle  of  the  third  is  produced,  the 
blunt  process  bearing  three  long  bristles  surrounding  a  slender  olfac- 
tory club  which  is  as  long  as  the  three  following  joints.  The  penulti- 
mate joint  bears  a  strong  spine  or  slender  appressed  process  at  the 
middle  of  its  posterior  margin.  The  five  outer  joints  constitute  the 
grasping  organ.  The  posterior  antennae  bear  five  long  bristles  at  tip, 
three  of  which  are  made  prehensile  by  the  occurrence  of  from  eight  to 
twelve  short  articulations  in  the  middle  of  the  hair,  allowing  it  to  be 
bent  forward.  At  the  base  of  these  articulations  on  the  outer  bristle 
are  two  short  spinules.  Two  nearly  longitudinal  rows  of  five  or  six 
strong,  short  spines  each  appear  on  the  under  surface  of  the  outer 
joint  of  the  antennule.  The  secondary  flagellum,  borne  as  usual  on 
the  middle  of  the  basal  joint,  is  not  articulated,  and  bears  four  long 
bristles,  two  terminal  and  two  on  distal  half  of  inner  side.  The  out- 
line of  the  mandible  is  exactly  like  that  figured  by  Clans,  but  it  bears 
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about  ten  teetb,  the  ui3per  thick  aud  blunt,  the  inner  sharp,  slender 
and  longer.  Several  are  notched  at  tip.  The  lower  angle  bears  a 
long  simple  bristle.  Mandibular  palpus  two-jointed,  second  joint  with 
three  long  terminal  hairs  and  a  shorter  spine  attached  at  basal  third 
of  anterior  margin,  jointed  at  base  and  directed  towards  tip,  like  a 
dactyl.  The  maxilla  and  maxillarj^  palpus  are  scarcely  to  be  distin- 
guished from  those  of  C.  staphyUnus. 

"The  first  maxillipeds  are  three-lobed,  the  outer  lobe  constituting 
a  long,  strong  claw.  The  second  and  third  are  about  one-third  as 
long  as  the  first,  and  bear  each  one  strong  simple  spine  and  one  weak 
branched  hair.  The  inner  lobe  is  widest,  about  two-thirds  as  wide  as 
long.  The  dactyl  of  the  posterior  maxilliped  is  spinous  on  its  inner 
edge,  and  the  same  edge  of  the  hand  is  ciliate  and  bears  a  short,  stout, 
sparingly  plumose  bristle  at  its  base,  just  beyond  the  tip  of  the  closed 
dactyl.  The  width  of  this  joint  (the  second)  is  nearly  half  its  length. 
"Basal  joint  of  inner  ramus  of  first  pair  of  legs  nearly  or  quite  as 
long  as  outer  ramus,  the  second  wider  but  only  half  as  long  as  the 
third,  and  obliquely  truncate.  Inner  ramus  of  third  pair  of  legs  in 
male  is  three  jointed  [the  outer  two-jointed]*,  chelate.  The  finger  is 
ovate,  truncate,  terminating  in  two  long  plumose  hairs.  The  dactyl 
is  linear,  curved  at  base,  and  twice  as  long  as  finger.  The  inner 
ramus  of  the  fourth  pair  of  legs  is  about  half  as  long  as  outer,  two- 
jointed,  basal  joint  short,  terminal  joint  about  as  long  as  middle  joint 
of  outer  ramus.  The  fifth  pair  of  legs  is  best  developed  in  the  female. 
In  the  male  the  length  is  not  over  one-third  the  width.  The  basal 
portion  bears  three  plumose  hairs  on  its  very  broadly  rounded  ante- 
rior margin,  of  which  the  innermost  is  longest.  The  outer  plate  is 
nearly  orbicular  and  bears  five  spines  on  its  terminal  margin,  of  which 
the  second  from  the  internal  angle  is  the  longest.  Genital  plates, 
found  in  male  at  posterior  border  of  first  abdominal  segment,  beneath, 
are  short,  slightly  expanded  internally,  with  internal  angles  rounded, 
and  externally  bear  three  subequal  bristles,  jointed  at  base,  the  inner 
largest  and  strongest  aud  semi  plumose.  The  antenna3  of  the  female 
are  eight  jointed,  extending  backward  to  the  first  free  segment.  The 
basal  joint  of  the  fifth  pair  of  legs  is  subelliptical  in  outline,  with  the 
basal  half  produced  externally  into  a  broad,  triangular  process  which 
bears  the  second  joint  on  its  posterior  margin.  The  free  end  of  the 
basal  joint  bears  six  large  plumose  bristles,  of  which  the  inner  is  long- 
est. The  greatest  width  of  the  joint  is  nearly  equal  to  its  greatest 
length.  The  second  or  outer  joint  is  ovate,  subtruncate,  spined  on 
each  margin,  and  bears  four  plumose  bristles  at  tip  aud  one  at  the 
middle  of  its  outer  margin.     Its  length  is  about  twice  its  breadth." 

*  Evidently  a  misprint,  for  it  is  the  inner  ramus  which  is  chelate. 
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Cantliocamptus  liibernicus  Brady. 
Plate  L,  Figs.  3,  4. 

A  small  species  differing  from  all  others  save  the  next  in  having  a 
three-jointed  inner  ramus  of  the  fourth  foot. 

"Anterior  antennae  of  the  female  slender,  eight-jointed.,  about  as 
long  as  the  first  body  segment,  and  much  like  that  of  ('.  minutns.  In- 
ner branch  of  the  second  antenna  very  small,  one-jointed.  Posterior 
foot  jaw  having  a  broad  hand  armed  with  a  long  apical  claw.  Inner 
branch  of  the  first  pair  of  feet  scarcely  twice  as  long  as  the  outer;  first 
joint  longer  than  the  entire  outer  branch,  and  nearly  twice  as  long  as 
the  united  second  and  third  joints,  both  of  which  are  extremely  small. 
Inner  branches  of  the  second,  third  and  fourth  pairs  shorter  than  the 
outer,  and  three-jointed,  the  first  joint  being  very  small.  Inner  seg- 
ment of  the  basal  joint  of  the  fifth  pair  of  feet  in  the  female  elongated, 
fringed,  bearing  two  long  and  three  short  apical  set?e;  second  or  outer 
joint  sub- ovate,  finely  fringed  internally;  externally  bearing  six  long 
marginal  setfe.  In  the  male  the  limb  is  smaller,  the  basal  joint  short, 
broad  and  having  six  short  sette  of  equal  length;  second  joint  nearly 
like  that  of  the  female.  Caudal  segments  somewhat  longer  than 
broad;  inner  seta  about  twice  as  long  as  the  outer;  anal  operculum 
denticulate.     Length  0.65  mm."     Not  found  in  America. 

Cantliocamptus  palustris  Brady. 
Plate  L,  Fig.  5. 

A  brackish-water  species  about  0.9  mm.  long,  found  in  a  number 
of  places  in  the  British  Isles.    The  species  presents  several  anomalies. 

The  antenuai  of  the  female  are  eight-jointed;  those  of  the  male 
robust,  the  last  joint  forming  a  hook.  The  first  four  pairs  of  feet 
have  both  branches  three-jointed;  the  fifth  pair  in  the  female  are  two- 
jointed,  with  a  short  and  broad  basal  joint,  the  second  joint  being  sub- 
ovate,  bearing  five  long  apical  sette;  in  the  male  the  fifth  pair  is 
obsolete,  being  reduced  to  a  minute  setiferous  lobe.  Caudal  segments 
short,  bearing  two  principal  sette,  the  outer  half  as  long  as  the  inner. 

Cantliocamptus  borcbeidiugii  Poppe. 

Poppe  '89. 

The  female  is  0.64  mm.  long.  Caudal  margins  of  cephalothoracic 
segments  unarmed,  but  in  the  middle  of  each  segment  a  transverse 
line  of  spinules.  Abdominal  segments  spined  beneath.  Anal  opercu- 
lum with  eleven  teeth.  Stylets  short  with  two  short  unpectinate  sette, 
the  inner  half  as  long  as  the  body  while  the  outer  is  one- fourth.  An- 
tennte  eight-jointed,  shorter  than  the  first  segment.     Mandiblar  palp 
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short,  one-jointed,  armed  with  three  short  setse.  The  branches  of  the 
first  foot  are  equal,  the  outer  three-,  the  inner  two-jointed.  The  joints 
of  the  latter  are  equal  and  spined  laterad.  The  first  segment  bears  on 
the  mesal  aspect  a  short  seta,  the  second  a  short  seta,  and  at  the  end 
a  long  seta  and  stout  spine.  The  apical  segment  of  the  outer  ramus 
bears  a  spine  and  at  the  apex  a  spine  twice  as  long  as  the  lateral  one, 
a  curved  seta  aud  a  straight  seta.  The  inner  rami  of  the  second  to 
fourth  feet  are  two  jointed.  The  fifth  feet  are  exactly  like  Brady's 
AWieijdla  cri/ptorum,  which  Poppe  thinks  may  have  arisen  by  degenera- 
tive modification  of  this  species. 

The  fifth  feet  of  the  male  are  two  jointed;  the  inner  portion  of  the 
first  segment  is  less  developed  than  in  the  female  and  bears  two  short 
pectinate  bristles.  The  oval  apical  segment  has  six  setae.  The  two 
inner  ones  are  short  and  pectinate,  the  next  is  long,  the  next  is  shorter 
and  finally  two  simple  seta3.  The  inner  ramus  of  the  third  leg  of  the 
male  is  three-jointed  and  is  longer  than  the  second  joint  of  the  outer. 
The  first  joint  is  very  short  with  a  small  seta  internally,  the  second 
segment  is  twice  as  long  with  a  stout,  curved  pectinate  seta,  the 
apical  segment  is  unspined  but  bears  a  long  pectinate  seta.  Length  of 
male  0.544  mm.  Occurring  in  various  fresh- water  lakes  of  northern 
Germany. 

*  Cauthocamptus  miunesotensis  Herrick. 

Plate  XXII,  Figs.  1-6. 

Since  the  manuscript  of  this  genus  was  finished,  a  small  species  has 
been  found  which  seems  undoubtedly  distinct  from  any  of  the  above. 
A  single  pair  were  taken  in  a  gathering  from  Bassett's  creek  contain- 
ing C\  minutiis  in  abundance.  Unfortunately  the  characters  of  the 
swimming  feet  are  not  certainly  known,  but  they  were  apparently  all 
three  jointed  save  the  last.  The  antennae  are  very  short  and  thick, 
eight-jointed,  with  a  long  flagellum;  the  antennules  are  of  the  usual 
form,  and  the  mouth  parts  rather  large.  The  first  pair  of  feet  have 
the  two  rami  of  nearly  equal  length.  The  form  is  moderately  elongate. 
The  caudal  stylets  are  very  short,  quadrate  in  outline  and  well  armed 
with  spines.  The  fifth  foot  of  the  female  has  four  long  and  two  short 
spines  on  the  inner  lamina,  and  the  terminal  joint  has  five  unequal 
spines.  In  the  male  the  fifth  foot  has  two  spines  on  the  lamina  and 
six  on  the  second  joint,  one  being  a  small  bristle.  The  male  antenna 
is  of  peculiar  form.  The  teeth  of  the  anal  plate  are  large  and  emar- 
giuate  (see  Fig.  4). 
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The  swimming  feet  are  all  armed  with  very  strong  spines,  aside 
from  the  usual  quota  of  spines  at  the  end  of  each  joint.  Length  0.65 
mm. 

GENUS  ATTHEYELLA  Brady. 

This  genus,  the  diagnostic  characters  of  which  have  been  above 
indicated,  contains  three  nominal  species.  It  is  quite  difficult  to  say 
what  differences  exist  between  Sars'  Canthocamptus  i)ygnuvus  and 
Attlieyella  sjnnosa.  Brady  did  not  seem  to  recognize  the  fact  that  his 
diagnosis  included  that  species.  The  third  species  is  the  blind  A. 
cryptorum  of  Brady,  which  it  is  interesting  to  compare  with  the  blind 
Bradya  Umicola  of  the  coast  of  the  Gulf  of  Mexico. 

GENUS  MAKSHIA  Gen.  nov. 

Allied  with  Attlieyella.  Inner  branch  of  first  foot  three-jointed, 
scarcely  elongated,  barely  subprehensile.  Second  and  third  feet  with 
outer  ramus  two-jointed,  short.  Fourth  foot  with  minute  one  jointed 
outer  ramus  and  three  jointed  inner  ramus.  Fifth  feet  one  jointed. 
Antennte  six-jointed,  the  fourth  joint  with  a  slender  hyaline  process 
longer  than  the  end  of  the  antenna.  Second  antenune  without  obvious 
palpus,  prehensile.  Maudiblar  palp  simple?  First  foot-jaw  with  an 
uniciliate  papillose  palpus.  Second  foot-jaw  with  a  long  uncinate 
special  joint.  Antennae  of  the  male  strongly  modified.  Habit,  fresh 
or  brackish  waters. 

*Marshia  albuquerquensis  sp.  n. 
Plates  XXXI;  XXXII,  Figs.  1-5. 

Body  with  ten  obvious  segments,  with  the  asj)ect  of  Ganthoeamptus. 
Autenute  short,  six-jointed.  The  proximal  joints  enlarged  and  spinous; 
second  also  tumid,  with  three  or  more  cilia;  third  joint  longer;  fourth 
with  a  long  seta  and  still  longer  flagellum;  fifth  joint  very  short; 
apical  joint  elongate  bearing  about  ten  sette.  Antennules  short,  pre- 
hensile, with  four  geniculate  setfc  apically  and  several  short  spines, 
especially  a  transverse  series  of  sharp  teeth  on  the  dorsal  aspect. 
Jaws  with  six  sharp  teeth.  Anterior  maxillipeds  with  a  minute  uni- 
setose  palp  and  three  processes  bearing  curved  spines.     Posterior 

Note. — C.  frontinalis  Rebberg.  Tbis  autbor  seems  to  bave  parted  with  his  usual  acumen  in  the 
remarks  upon  this  species.  After  describing  a  Co?!Moc(/«)?>/ws  with  the  inner  ramus  of  the  first  foot 
"reichlich  doppelt  so  laug  wie  die  beiden  Grundglieder  des  Aussenasts,"  he  draws  a  moral  on  the  muta- 
bility of  genera  from  the  fact  that  Brady  founded  the  genus  AtlhryeAla  "auf  grund  der  Eingliede  des 
innenastes  am  fierten  Fusspaare  und  einer  derartigen  Bildung  des  ersten  Fusses,  wie  er  bei  C.  frontinalis 
beschrieben  ist."  Brady  says  (_Bril.  Copepoda,  p.  5»):  "Inner  branch  of  first  pair  of  feet  scarcely  at  all 
elongated,  and  either  two- or  three-.jointed,"  etc.  The  distinctive  characters  being  the  one-  or  two- 
ointed  second  and  third  feet  and  the  one-jointed  inner  ramus  of  the  fourth  foot,  it  is  doubtful  if  C 
roniinalis  is  really  new. 
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maxillipeds  with  a  long  claw  longer  than  the  preceding  joint.  First 
foot  with  the  outer  ramus  nearly  as  long  as  the  inner,  two-jointed, 
bearing  at  the  apex  three  pectinate  sette.  The  basal  joint  bears  a  pec- 
tinate seta  externally  and  a  spine  internally.  The  inner  aspects  of  all 
the  joints  of  both  rami  are  spinous,  the  outer  setose.  The  outer  ramus 
of  the  second  foot  is  two-jointed  and  has  one  pectinate  seta  apically, 
one  spine  internally  and  one  spine  externally,  while  the  corresponding 
segment  of  the  third  foot  has  two  pectinate  setre  apically  and  one 
internal  seta  and  two  external  spines.  The  fourth  foot  has  a  minute 
one-jointed  outer  ramus  bearing  one  long  pectinate  seta  and  a  short 
external  spine.  The  fifth  foot  seems  to  consist  of  one  piece,  armed  as 
follows:  Esternally  a  conical  projection  near  the  base  with  a  long 
simple  seta,  outer  apical  lobe  (=  the  homologue  of  second  joint)  with 
five  setee,  the  second  and  fourth  of  which  are  longer  and  pectinate;  the 
inner  apical  lobe  bears  six  (or  five)  setie,  all  but  the  innermost  being 
pectinate.  The  two  lobes  are  separated  by  a  simple  incision,  and 
repeated  examination  showed  no  indication  of  any  segmentation  in 
either  sex.  The  abdomen  is  very  slender,  and,  like  the  thorax,  its 
segments  are  all  ornamented  caudad  with  a  series  of  spines  or  teeth. 
Stylet  two  and  a  half  times  as  long  as  wide,  with  one  or  two  small 
spines  externally  one  third  the  length  from  the  base  and  one  longer 
spine  near  the  middle  of  the  inner  margin,  which  is  ciliate.  The  two 
median  apical  sette  are  fused  at  the  base  and  the  inner  is  three  times 
as  long  as  the  outer,  which  is  twice  as  long  as  the  stylet.  The  inner 
apical  seta  is  short,  the  outer  obsolescent. 

In  the  male  the  antenna  is  reduced  to  a  thick  tumid  member  with 
the  third  and  fourth  segments  greatly  enlarged.  The  apical  segment 
is  furnished  with  three  hook-like  claws.  Flagellum  slender,  of  uni- 
form diameter.  Fifth  foot  has  on  the  outer  apical  lobe  four  sette  and  a 
small  spinule.  and  on  the  inner  three  non-pectinate  setfe.  Caudal 
stylet  greatly  elongate,  over  four  times  as  long  as  wide  and  nearly 
twice  as  long  as  the  i^receding  segment. 

Marshia  brevicaucla^a  sp.  n. 

Plate  XXXII,  Figs.  6-13. 

The  second  species  of  this  genus  at  present  known  maybe  described 
comparatively.  Similar  to  31.  albiiqiierquensis  in  most  respects,  but 
differing  in  a  few  points  so  far  as  known.  The  caudal  stylets  are 
short,  about  twice  as  long  as  broad,  the  longest  seta  being  seven  times 
the  length  of  the  stylet,  while  the  outer  median  seta  is  twice  and  a 
half  as  long  as  the  stylet.  These  setse  are  not  fused  at  the  base.  In 
the  male  the  difference  between  the  species  is  greater.  The  proportions 
of  the  stylet  being  the  same  as  in  the  female,  but  the  longest  seta  is 
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nine  times  as  long  as  the  stylet.  The  fifth  foot  of  the  female  nearly 
as  in  the  previous  species,  but  the  proportions  of  the  setre  differ.  The 
fifth  feet  of  the  male  are  like  those  of  J/,  alhuquerquensis.  The  antennae 
of  the  male  seem  to  be  different.  In  M.  alhuquerquensis  the  apical  seg- 
ment is  larger  and  the  flagellum  is  long  and  of  uniform  width,  while 
in  the  present  species  the  flagellum  is  short  and  clavate.  The  swim- 
ming feet  seem  similar.  Length  of  male  0.56  mm.,  length  of  first  seg- 
ment 0.15  mm.,  length  of  stylet  0.04  mm.,  length  of  longest  seta  0.28 
mm.  to  0.3i  mm. 

The  stylets  in  the  female  of  J/,  alhuquerquensis  measure  0.072  mm. 
in  the  female  and  over  0.08  in  the  male,  the  longest  seta  being  0.37 
and  0.42  respectively. 

It  must  remain  for  larger  experience  to  determine  the  value  of 
these  distinctions,  which  rest  on  comparatively  few  individuals  in  the 
case  of  il/.  hrevieaudaia. 


jP^RT   II 


CLADOCERA  OF  MINNESOTA 


BY    C.   L.    HERRICK 


ORDER  CLADOCERA. 


This  very  extensive  group  contains  a  variety  of  types,  but  there 
are  sufficiently  evident  connecting  links  uniting  the  extremes  of 
structure.  The  Gymnomera  which,  following  the  usual  custom,  we 
include  here,  stand  distinct  from  the  other  groups,  yet  have  suffic- 
iently evident  cladoceran  affinities.  It  is  very  unfortunate  for  setio- 
logical  speculation  that  this  the  only  truly  marine  group  should  stand 
thus  isolated  from  its  fellows.  According  to  the  notions  at  present 
prevailing,  the  PhyUopods  stand  nearest  the  primitive  type  of  Crusta- 
cea. There  are  unmistakable  hints  at  an  early  origin  for  that  group, 
and  not  less  evident  are  certain  analogies  with  both  (JIadocera  and 
Copejwda. 

There  has,  however,  recently  been  made  an  attempt  to  derive  the 
PhyUopods  fiom  an  original  cladoceran  stem  with,  as  we  think,  some- 
what unsatisfactory  results.  Do  we  not  rather  see  in  both  groups  two 
like  phases  which  may  be  looked  upon  as  incidental  and  comparatively 
trivial "?  The  shelled  and  the  shell-less  phases  appear  in  both.  The 
most  closely  shelled  Phyllopod  is  unmistakably  nearer  Branchipus  even 
than  any  of  the  Cladocera.  It  would  seem  that  the  brief  and  imper- 
fect embryonic  nauplius  condition  of  the  latter  sufficiently  indicated 
their  later  origin.  Again,  no  fanciful  analogy  can  unite  the  Ostracoda 
with  the  Lynceidce.  We  know  of  no  recent  discoveries  casting  dis- 
credit on  the  remark  of  Balfour:  "The  independent  origin  of  the 
Ostracoda  from  the  main  crustacean  stem  seems  probable." 

Professor  Packard  says:* 

"We  imagine  that  when  a  permanent  body  of  fresh  water  became 
established,  as,  for  example,  in  perhaps  early  Silurian  times,  the 
marine  forms  carried  into  it  in  the  egg-condition,  possibly  by  birds 
[sic 7]  or  by  high  winds,  hatched  young,  which,  under  fovorable  con- 
ditions, changed  into  Slda,  Moina  and  I)aphnia-\\Ve  forms.  The  Clad- 
ocera are,  then,  probably  the  more  generalized  forms,  from  which  the 
PhyUopods,  at  this  time,  and  probably  ever  since  Devonian  times,  iwr 
excellence  a  fresh-water  assemblage  of  forms,  took  their  origin.  What- 
ever affinity  there  may  be  between  the  shelled  PhyUopods  and  the 

*"A  Monograph  of  the  Phyllopod  Crustacea,"  etc.,  A'll/h  Anntial  Rep.  U.  S.  Geol.  and  Geog.  Surv . 
Terr. 
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Cladocera,  it  would  seem  that  the  evidence  is  conclusive  that  the  latter 
group  is  not  the  direct  continuation  of  the  line  of  development  inau- 
gurated by  an  ostracode  ancestor.  As  shown  beyond,  the  present 
centre  of  the  group  seems  near  Mohia,  with  indications  of  a  divergence 
from  this  rather  generalized  type,  especially  of  degradation  and  het- 
eronomy  on  the  side  of  the  Lyncekls. 

It  seems  at  the  present  time  that  more  might  be  accomplished  for 
setiology  by  a  careful  study  of  such  groups  as  the  present,  in  which 
are  a  variety  of  closely  allied  forms,  than  by  the  attempt  to  join 
widely  separated  groups.  When  we  shall  have  seized  upon  the  latest 
eddies  and  mapped  their  direction,  it  may  become  possible  to  combine 
the  indications  in  such  a  way  that  lines  of  divergence  thus  traced 
accurately  through  some  small  part  of  their  course  may  be  produced 
backward  to  their  intersection.  This,  then,  is  our  present  duty — the 
accurate  mapping  of  minute  districts  and  the  careful  noting  of  any 
moving  straws  competent  to  indicate  movements  in  the  vast  complex 
of  vitalized  nature.  We  conceive  the  Cladocera  to  have  had  a  com- 
paratively recent  origin,  and  to  express  the  culmination  and  retrogade 
development  of  a  plan  of  structure  first  differentiated  after  the  appear- 
ance of  clear  bodies  of  fresh  water.  All  the  species  save  a  very  few 
are  confined  to  inland  waters.  Accepting  the  above  mentioned  theory, 
the  Sididw  will  occupy  the  first  place  as  departing  least  from  the  type 
from  which  the  whole  group  sprang,  while  it  is  connected  by  the  genus 
DapJmella  with  the  Daphnidw.  The  Daphnidm,  beginning  with  Moitia, 
find  their  ultimate  development  in  some  monstrous  forms  of  the  genus 
DajyJmia,  but  pass  into  the  Lyneodaphnidm  by  way  of  2Iacrothrix.  The 
links  uniting  all  these  minor  groups  are  very  obvious. 

Our  own  ideas  of  the  relationships  among  the  Calnpiomerons  Cladocera 
are  expressed  in  the  accompanying  table.  This  table  is  to  be  consid- 
ered a  projection  of  a  portion  of  a  genealogical  tree,  seen  from  below, 
in  which  the  genus  Moina  forms  the  arbitrarily  chosen  fixed  point. 
The  heavy  dotted  line  is  imagined  as  directed  downward  vertically. 
That  branch  rising  toward  the  top  of  the  page  is  growling  obliquely 
upward.  The  Dajihnidw  are  represented  as  expanding  upon  the  same 
plane  as  Moina,  and  the  Lyncodaphnidw  extend  diagonally  downward, 
producing  the  Lynceid  branch.  The  Bosminidw  spring  from  the  stem 
at  a  lower  point.* 

The  Cladocera  or  Daphnoidea  are  characterized  by  the  more  or  less 
leaf-like  feet  and  the  lamina  of  thin  chitine  which  incloses  the  greater 

*  Note. — To  adapt  the  diagram  to  the  theory  that  the  Lynceidm  are  the  progenitors  of  Cladocera,  it  is 
only  necessary  to  revolve  the  imaginary  line  to  the  right,  till  it  coincides  with  the  axis  of  thai  family. 
The  question  mark  may  be  understood  to  indicate  that  the  source  of  the  pivotal  group,  Moina,  is  uncer- 
tain. The  author  must  confess  that  his  inclination  is  toward  a  belief  that  the  line  culminating  in  the 
Daphnidoe  diverged  from  a  group  of  organisms  resembling  Phytlopoda,  more  definitely,  resembling 
Limnetes.  There  is  a  very  remarkable  resemblance  between  the  larva  of  Limnetes  and  Bosmina.  The 
lateral  spines  of  the  former  are,  as  will  be  shown,  true  homologues  of  the  antennules  oi  Bosmina.  The 
later  origin  of  the  Phyllopoda  in  their  present  form  may  be  well  admitted. 


ENTOMOSTRACA   OF  MINNESOTA.  143 

Limnosiria 

"Si  da.  Pseudosida  ,.Latona 

Holopedidas         \.  .'        ,,-■'' 

^^^^  ^-.y  ,Ddphnella 

"--,      V 
■"-  I 

I 

<SIDID/€> 
I 

[  SimoQephalus 

^■1 lAO\HA-~--Cerioc/aphnia         /  ^Daphnia 

<LYNCODAPHNID/E>  "^"-^Scahholeheris 

Bosmina  Streblocercus     Macrothri^^    -s^^        Lyncodaphnia 

Lathon'ura        DrepanothriX^       ^v|^ iliocryptus 

1  V. 

I  -s 

A  cantho/eheris        <^ly  N  C  E  I  D/E  >       t 

_        I  Leydi'Jici 

_                                turycercus       ^^ 
Camptocercus /  ^-' 

Alonopsis-''         ^/, ,'' 

lAlona)    / 

Lynce'us  Graptolebris 

I  PleOroxusl^ 

Chydorus  \ 

^  Monospilus 

part  of  the  body,  or  at  least  forms  a  sac  for  the  protection  of  the  eggs. 
This  so  called  shell  springs  as  a  fold  from  the  maxillary  segment,  and 
is  the  most  conspicuous  and  variously  formed,  while  really  least  im- 
portant, of  the  structural  peculiarities. 

All  Cladocera  begin  life  with  a  single  median  eye,  but  some  lose  it 
during  later  life.     In  one  case  it  remains  the  only  visual  organ. 

The  outer  covering  is  in  most  cases  changed  by  frequent  moults. 
The  period  of  the  moult  is  one  of  the  most  precarious  in  the  life  his- 
tory of  the  animal. 

Although  figures  and  brief  descriptions  of  animals  belonging  to 
this  group  are  to  be  found  in  the  works  of  Swammerdam,  Leuwen- 
hoek,  Trembley  and  others  of  the  older  authors,  Mueller*  was  the 
first  to  produce  a  systematic  work  upon  these  in  common  with  other 
minute  fresh  water  Crustacea.  He  may  be  called  the  father  of  the 
study  of  micro- Crustacea.  Jurine,t  an  eminent  Swiss  naturalist,  was 
the  next  to  contribute  important  discoveries  relating  to  these  inter- 
esting animals,  though  Kamdohr  had  given  anatomical  details  of  sev- 

♦Entomostraca,  seu  Insecta  testacea,  qure  in  aquis  Daniic  et  Norvegire  repcrit  descripsif,  etc.  Otto 
Friedrich  Miilkr,  1785. 

t  Monoc.  qui  se  trouvent  aux  Envir.  de  Geneve. 
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eral  species.  Gruithuisen,  a  little  later,  gives  further  details  of 
Daplmia  sima  (Simocephalus).  The  work  of  Milue  Edwards  gives  a 
resume  of  what  was  known  regarding  these  animals  in  that  period. 
Soon  afterwards  the  work  of  Baird  became  the  beginning  of  a  new 
era,  and  the  study  of  the  minute  Crustacea  sprang  into  importance  at 
once.  The  Scandi  vanian  peninsula  being  the  birthplace  of  the  science, 
it  is  proper  that  the  most  exhaustive  work  on  the  group  should  be 
performed  there. 

The  most  important  of  the  later  writers  are  Leydig,  Schoedler, 
Fischer,  Lilljeborg,  P.  E.  Mueller,  Sars,  Weismann,  Clans  and  Kurz. 

The  complete  bibliography  of  the  subject  up  to  Mueller's  time  is 
found  in  Baird' s  British  Entomostraea;  the  greater  part  of  the  later 
bibliography  is  to  be  found  in  P.  E.  Mueller's  DanmarWs  Cladocera. 
A  few  only  of  the  more  important  works  are  here  mentioned,  the  com- 
plete list  elsewhere  given  making  repetition  unnecessary. 

Lilljeborg,  ]]'.,  De  Crustaceis  ex  ordinibus  tribus,  (or)  Om  de  inom  Skane  forekom- 
mande  Crustaceer  af  ordningarna  Cladocere,  Ostracoda  och  Copepoda. 

This  valuable  work  is  particularly  good  on  the  Cladocera,  but  is  unfor- 
tunately without  Latin  descriptions;  so  that  the  Swedish  text  is  a 
hindrance  to  its  usefulness.  It  is  chiefly  of  historic  value  now.  Large 
8vo.     Lund,  1855. 

Leydig,  Fr.,  Naturgeschichte  der  Daphniden. 

The  most  magnificent  work  published  on  this  group. 

S'lrs,  G.  0.,  Om  Crustacea  Cladocera,  iagttagne  iOaiegnen  af  Christiania,  1862. 

This  valuable  work  is  difficult  of  access,  printed  on  thin  paper  and 
without  illustrations.  A  second  paper  by  the  same  author  in  1863 
is  mentioned,  but  I  have  never  seen  it. 

Schoedler,  J.  E.,  Neue  Beitriige  zar  Naturgescbicte  der  Cladoceren,  1863. 

One  of  the  most  important  works  on  the  Lynceidce. 

Sars,  G.  0.,  Norges  Ferskvands'irebsdyr  Cladocera  ctenopoda,  1865. 

The  best  work  on  the  Sidldce,  etc. 

Mueller,  P.  E.,  Danmark's  Cladocera. 

One  of  the  most  useful  books  on  the  subject.  Especially  good  on  Lyn- 
ceidce and  Bosminidce. 

Grobben,  C,  Zar  Eatwicklungsgescbicbte  d.  Moiua  rectirostris,  1789. 
Weismann,  Beitriige  zur  Naturgscb.  der  Daphnoiden,  Leipzig,  1876-79.     (Valuable  on 
tbe  pbysiology.) 

The  American  literature  may  be  catalogued  in  a  few  lines.  The 
first  descriptions  and  figures  with  which  I  am  familiar  are  those  in 
the  Beport  of  the  United  States  Fish  Commision,  187'4,  where  S-  I.  Smith 
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notes  Baphnia  galeata,  D.  pellucida  and  I),  pulex;  also  a  species  of  Bos- 
mina,  Eiiryco'cus  lamellatus  and  Leptodora  liyalina. 

A.  E.  Birge  was  the  first  to  systematically  study  Gladocera  in 
America,  and  his  ^otes  on  Gladocera  furnished  a  basis  upon  which  to 
build.     A  few  notes  were  published  by  the  writer  a  little  later. 

A  few  additional  notes  and  descriptions  of  new  species  were  pub- 
lished in  the  Meventh  Animal  Beport  of  the  Minnesota  Geological  and 
Natural  History  Survey. 

Professor  Birge  published  other  notes  in  the  Medical  Journal  and 
Examiner  of  Chicago,  which  I  have  not  seen. 

Professor  Forbes  of  Xormal,  111,,  in  an  article  in  the  American 
Naturalist^  July,  1882,  adds  a  number  of  facts  and  one  new  species. 

In  addition  to  the  above,  a  figure  ofiS/cZawas  printed  in  one  of 
Haydeii's  Survey  Beports,  and  some  account  of  the  Gladocera  of  Lake 
Michigan  was  given  by  B.  W.  Thomas,  I  believe,  in  one  of  the  oflBcial 
reports  of  the  Chicago  Water  Commission. 

Since  the  publication  of  the  first  edition  several  papers  by  Profes- 
sor Birge,  Professor  Turner  and  the  writer  seem  to  be  the  only  ones 
requiring  notice. 

KEY  TO  THE  ORDER  CLADOCERA. 

I.     Body  enclosed  in  a  bivalve  shell.     Mandibles  truncate  belovp.     Maxillje 

distinct,  spiny.     Thoracic  ganglia  discrete.     (Sub-order  Calyptoiliera.) 

a.  Six  pairs  of  feet,  similar,  foliaceous,  all  distinctly  branchiate. 

(Tribe  Ctenopoda.) 

*  Swimming  antennaj  with  two  unequal  rami,  intestine  simple. 

Family  Sidida',  146 
**  Swimming  antenna?  simple,  elongate  cylindrical  (in  the  male 
prehensile) ;  intestine  with  two  lateral  dilations. 

Family  Holopedidae,  151 

b.  Five  (or  six)  pairs  of  feet,  the  anterior  pair  more  or  less  prehensile 

and  destitute  of  branchiae.     (Tribe  Alioniopoda.) 

*  Rami  of  antenna?  three-  and  four-jointed;  five  pairs  of  feet,  the 

last  with  a  curved  appendage  guarding  the  branchial  sac; 
antennules  of  the  female  short,  one-jointed. 

Family  Daphnidee,  152 
**  Six  pairs  of  feet;  antennules  elongated,  many  jointed. 

Family  Bosmiiiidae,  206 
***  Antennules  of  female  elongated,   but   one-jointed;  intestine 

simple  or  convolute.     .         .         .  Family  Lyncodapliiiidae,  209 
****  Antenna;  with  both  rami  three-jointed;  intestine  convolute, 

with  abdominal  but  no  anterior  coeca.  Family  Lynceidaj,  224 

II.     Body  without  or  nearly  destitute  of  a  bivalve  shell;  feet  not  branchiate, 

spiny;  anterior  thoracic  ganglia  in  one  mass.    (Sub-order  Gyiliuoniera.) 
a.     Abdomen  curved,  terminating  in  two  long  stylets. 

Family  Polyphemidiie,  266 
h.     Abdomen  straight,  ending  in  short  claws.  Family  Leptodoridfe,  268 
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CLASSIFICATION  OF  THE  CLADOCERA. 

SUB-ORDER  I.— CALTPTOMERA  (membrane-clothed). 

Teibe  I. — Ctknopoda.     Families:    Sidide,  Holopedidie. 

Tribe  II. — Anomopoda.    Families:   Daphnidse,  Bosminidx,Lyncodaphnidse,  LynceidsB- 

SUB-ORDER  II.— GYMNOMERA  (destitute  of  coTerin^). 

Families:     Polyphemidse,  Leptodoridse. 

FAIIILY  SIDIDE. 

Head  separated  from  tlie  body  by  a  depression,  witliout  prominent 
fornices  (or  spreading  shields)  over  the  base  of  the  antennae.  First 
pair  of  antennte,  or  antenniiles,  as  we  shall  uniformly  call  them,  one- 
jointed,  usually  rather  small  in  the  female,  but  extending  into  a  very 
strong  flagellum  in  the  male.  AntenniB  long,  biramose,  with  unequal 
branches.  Mandibles  truncate  at  the  end.  Maxillse  armed  with  large 
spines.  The  form  is  usually  elongate,  and  the  abdomen  often  extends 
beyond  the  edge  of  the  shell  behind.  The  male  openings  are  usually 
in  the  end  of  long  appendages  which  depend  from  the  base  of  the  post- 
abdomen.  This  interesting  family  is  represented  in  America  so  far 
by  four  species,  one  of  which  constitutes  a  new  genus.  Others  will 
undoubtedly  be  found  upon  a  careful  study  of  the  fauna  of  the  Great 
Lakes.  Most  of  the  species  prefer  the  clearer  and  colder  water  of 
large  lakes.  The  processes  of  development,  as  traced  by  the  writer, 
vary  very  little  from  the  method  exhibited  by  Moina.  The  ephippial 
condition,  however,  is  not  found  in  these  animals  which  are  less  sub- 
ject to  destructive  inflaences  of  the  climate.  They  do,  however,  pro- 
duce so  called  winter  eggs,  which  are  laid  in  October  and  are  distin- 
guished from  the  summer  eggs,  which  hatch  in  the  brood  cavity,  by  a 
brown  color  and  the  presence  of  fatty  spheres.  These  eggs  are  pro- 
duced in  large  numbers  in  distinction  from  most  other  Cladocera^  in 
which  the  winter  eggs  are  very  few.  These  eggs  are  permitted  to 
settle  to  the  bottom  and  there  develop  at  the  proper  time.  Sida  cnjs- 
talUna  is  often  found  in  immense  numbers  in  large  lakes  which  contain 
abundant  plant  growth.  The  size,  and  especially  the  reproduction 
activity,  is  very  dependent  on  the  environment,  and  hence  little  suc- 
cess is  obtained  in  preservation  in  aquaria.  Some  of  the  genera  are 
nocturnal  and  should  be  sought  at  the  surface  on  quiet  evenings. 

GENUS  SIDA   Straus. 

Body  elongate,  hyaline.  Head  small,  quadrate.  Fornices  absent. 
Antennules  of  female  small,  truncate;  of  male,  with  a  long  flagellum. 
Second  antennoe  with  the  rami  two-  and  three-jointed.    Male  with  the 
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sexual  openiogs  just  behind  the  hist  pair  of  feet.  It  is  the  upper  or 
longer  branch  of  the  antennae  which  in  Sida  is  three-jointed,  while  the 
reverse  is  the  case  in  the  next  genus.  The  only  species,  according  to 
P.  E.  Mueller,  is  the  ubiquitous 

*  Sida  crystallina. 

Plates  XXXV,  Figs.  13-15;  XXXVII,  Figs.  1,  2. 

P.  E.  Mueller  (Daphne  crystallina);  Latreille  (Daphnia  crystallina);  Straus;  Milne- 
Edwards  '34-40;  Gmelin,  Manuel,  Fabrioius  (Monoculus  crystal) inus) ;  De  Geer 
1778  (Monoculus  elongatus);  Lievin  '48;  Baird  '50;  Lilljeborg  '53;  Fischer; 
Schoedler'58and  '63;  Leydig  '60;  Sais  '65  (elongata,  and  crystallina;  P.  E.  Mueller 
'68;  Kurz  '74;  Birge  '78;  Herrick  '79,  '82  and  '84;  Lutz  '79;  Weismann; 
Grobben  '79. 

The  S.  elongata  of  Sars  is  distinguished  by  the  smaller  head  and  its 
concave  lower  margin  and  more  elongate  shell.  The  terminal  joint  of 
the  longer  ramus  has  one  less  seta  than  S.  cri/stallina,  while  the  post- 
abdomen  has  more  numerous  spines.  We  incline  to  believe  it  a  valid 
variety  at  least. 

GENUS  PSEUDO-SIDA  Herrick. 

Similar  to  Sida.  Antennules  of  the  female  with  a  long  flagellum, 
like  that  of  the  male  of  Sida,  sensory  setse  lateral.  Body  elongate, 
head  short,  extending  into  a  sharp  beak.  The  post- abdomen  is  armed 
with  groups  of  sharp  spines  or  bristles.  Most  characteristic,  how- 
ever, is  the  fact  that  the  antennary  joint,  which  in  Sida  is  two  jointed, 
in  this  species  is  tri-articulate,  and  the  two-jointed  ramus  has  a  great 
number  of  setae  (16  to  17). 

*Pseu(lo-sida  tridenta  Herrick. 

Plates  XXXVI,  Figs.  2-6;  L,  Fig.  9. 

Herrick  '84  (bidentata.  By  oversight  the  number  of  caudal  teeth  was  misstated  and 
the  name  made  to  correspond.)  and  '87. 

Head  very  short,  acute  below,  the  beak  bearing  in  the  female  a 
pair  of  rather  large  antennules  which  are  armed  with  a  pectinate  pro- 
cess three  times  the  length  of  the  antennule,  and  a  cluster  of  about 
five  sensory  setae.  The  antennae  are  as  long  as  in  Sidasmd  well  armed. 
The  basal  joint  of  the  two  jointed  branch  bears  seven  setae,  the  second 
ten  setae  of  which  two  are  apical;  three  jointed  ramus  with  very  short 
basal  segment,  second  four  times  as  long  as  wide  and  armed  at  the  end 
with  two  setae  and  a  spine;  third  segment  very  small,  with  three  setae 
and  a  minute  spine.  The  maxilla  is  two-jointed,  the  terminal  joint 
bearing  nine  jointed  spines  or  short  setae.  The  first  foot  of  the  adult 
10 
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female  is  biramose,  the  outer  ramus  being  large,  its  terminal  joint 
bearing  seven  pectinate  processes;  the  preceding  segment  has  two- 
processes  on  the  outside,  while  the  short  basal  joint  has  a  very  laige 
process,  the  outside  of  the  base  of  the  limb,  with  three  similar  pro- 
cesses, inner  ramus  with  five  setse  on  the  third  and  four  each  upon  thfr 
second  third,  inner  maigin  of  base  of  limb  produced  to  form  a  multi" 
setose  branchial  fin.  Post  abdomen  rather  small,  its  teiminal  claws 
short  and  armed  with  three  basal  spines  and  a  series  of  spinules  along 
the  inside,  post-abdomen  also  ornamented  with  about  twelve  clusters 
of  teeth  along  the  posterior  margin  and  about  the  base  of  the  claws. 
The  eggstalk  is  long  and  about  three  out  of  every  four  eggs  produced 
parthenogenetically  servesasnourishment  for  the  fourth,  theephippial 
females  (i.  e.,  the  late  females  which  produce  eggs  coated  to  resist 
cold  or  drouth)  are  smaller  than  the  ordinary  examples  and  produce^ 
two  very  large  ova. 

The  shell  is  ornamented  along  the  ventral  margins  with  short  spines, 
and  along  the  free  caudal  margin  with  minute  hairs.  In  most  respects^ 
this  species  is  like  Sida,  which  it  resembles  in  size.  In  the  form  of  the- 
female  antennee  it  is  like  Latona,  which  it  also  somewhat  resembles  in 
the  number  of  joints  of  the  antennse  and  the  numerous  setse  they  bear. 
It  is  certainly  an  interesting  transition  form.  Found  only  in  swamps- 
bordering  Mobile  Bay,  Ala,,  but  whether  in  brackish  or  fresh  water 
my  notes  do  not  inform  me,  Sida  crystaUina  lives  far  out  in  the  bay^ 
and  Baphnella  is  found  in  pools  along  shore. 

GENUS  LIMNOSIDA  Sars. 

Plate  XXXV,  Figs.  9,  10. 

Head  crested;  eye  in  a  conical  prominence.  Shell  elongated,  pro- 
duced above  in  an  acute  angle.  Antennules  small,  truncate  in  the>' 
female;  in  the  male  of  enormous  size;  antennae  very  long.  Post  ab- 
domen smooth;  terminal  claw  spiny. 

The  one  species,  L.frontosa  Sars,  is  not  yet  known  in  America. 

GENUS  DAPHNELLA  Baird. 

Neither  beak  nor  fornices  present,  Antennules  of  female  small,. 
truncate;  those  of  male  long,  flagellate-  Antennae  with  two  and  three- 
jointed  rami,  Male  with  a  hook  on  the  first  foot,  and  large  copulatory 
organs  attached  to  the  base  of  the  post-abdomen, 

*Daphnella  brachyura  Lievin. 

Plate  XXVI.  Figs.  11-16. 

Lievin  '48;  Baird  '50  (wingii);  Lilljeborg  '53  (Sida  branchyara);  Fischer  '54  (Diaph- 
anosoma  brandtianum);  Sars  '65  (Daphnella  brandtiana);  P.  E.  Mueller  '6& 
Daphaella  brachyura) ;  Pavesi  '79  (Sida  brachyura);  Herrick  '82;  Birge  '78. 
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The  species  of  Ikiphnella  found  about  Minneapolis,  occasionally 
abundant,  seems  not  to  differ  in  any  important  character  from  Euro- 
pean types  of  i).  brachyiira,  although  I  formerly  regarded  it  as  distinct 
(D.  tvinchelU,  Microscopic  Entom.,  Addenda). 

Head  less  than  one-half  the  body  (about  0.27  mm.,  while  the  body 
is  0.6  mm.  long);  eye  about  one- fourth  head;  antennae  when  refiexed 
extend  a  little  beyond  two  thirds  the  length  of  the  body.  Male,  0.7 
mm.  long;  antenntc  reflexed,  reaching  base  of  shell;  anterior  antennae 
extremely  long;  copulating  organs  reaching  nearly  to  end  of  claws. 
Having  carefully  compared  our  specimens  wuth  the  descriptions  and 
figures  given  by  Birge  for  his  D.  exiyinosa,  the  evidence  seems  to  indi- 
cate not  only  that  they  are  identical,  but  both  are  really  D.  brachyura. 
The  distinctive  characters  of  D.  expinosa  are  a  greater  indentation  be- 
tween head  and  body,  absence  of  caudal  teeth,  greater  length  of  male 
appendages,  and  the  openingof  the  vasadeferentia below  the  "instep" 
of  these  appendages. 

The  absence  of  teeth  upon  the  post-abdomen  is  of  even  generic  im- 
portance according  to  Sars,  who  gives  it  in  his  synopsis  of  genera  as 
typical  for  JJaplmeUa.  In  our  specimens  the  claws  are  at  least  pecti- 
nate if  not  serrate,  while  the  appendages  of  the  male  reach  generally 
nearly  to  the  middle  of  the  claws.  The  relative  length  of  these  ap- 
pendages and  the  antennee  of  the  male  is  variable. 

Daphnella  braudtiaua  Fischer. 

Plate  XXXVII,  Figs.  3-6. 

Head  as  long  as  half  the  body,  antennae  when  refiexed  reaching 
beyond  the  posterior  margin  of  the  valves.  Length  0.8  mm.  Of  the 
validity  of  this  species  we  can  foim  no  conclusion.  It  is  usually  con- 
sidered a  variety  or  phase  of  the  above. 

Daphnella  excisa  Sars. 
Sars  '85  (Diaphanosoma  excisum). 

Similar  to  D.  brachyura.  Head  obtusely  truncate  cephWad,  with- 
out distinct  sinus  beneath  the  eye,  dorsal  margin  slightly  arched. 
Carapace  oblong,  truncate  posteriorly  with  the  dorsal  angle  nearly  a 
right  angle,  valves  inflected  in  the  middle  and  wide  open  posteriorly, 
having  awellmaiked  angular  emargination  at  the  junction  of  the 
ventral  and  caudal  margins.  Eye  large.  Antennae,  when  reflexed, 
not  reaching  the  caudal  margin  of  shell.  Length  1.30  mm.  The  head 
occupies  about  one-third  the  entire  length.  The  apical  claws  are 
armed  with  three  teeth. 
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GENUS  LATONA  Straus. 

Plate  XXXV,  Fig.  8. 

Body  elongate,  broad;  head  large  and  square,  appeudaged  below 
with  triangular  laminse;  fornices  present.  Antennules  rather  large. 
The  larger  ramus  of  the  antennse  is  two  jointed  and  has  an  expanded 
process  at  the  base.  The  lower  posterior  angle  of  the  shell  has  a  pe- 
culiar diverging  set  of  setee.  The  shell  is  often  ornamented  with 
numerous  flecks  of  bright  color.  There  is  a  copulatory  apparatus  in 
the  male. 

*  Latona  setifera  Mueller, 

Is  the  only  species,  and  is  not  yet  recognized  in  Minnesota,  but  was 
found  by  Professor  Birge  in  Lake  Michigan. 

Professor  Birge  mentions  "one  peculiarity  not  mentioned  by  any 
European  writer.  There  is  a  thick  coat  of  short  hairs  on  the  head, 
body  and  antennse.  These  hairs  are  0.02  mm.  or  less  in  length,  are 
close  set  and  give  the  outline  a  velvety  appearance  when  seen  by 
transmitted  light.     It  lives  in  clear  water  among  weeds." 

GENUS  LATONOPSIS  Sars.     1888. 

Allied  to  Latona.  Impression  between  head  and  thorax  slight  or 
absent.  Labrum  devoid  of  plate  like  expansion.  Antennule  with  a 
long,  plumose,  straight  or  curved  flagellum,  articulated  to  the  basal 
part.  Antenna  with  simj^le  rami,  the  superior  ramus  bi  articulate, 
the  inferior  tri-articulate,  as  in  Da]}hnella.  Heart  concave  dorsally, 
truncate  anteriorly,  the  aorta  arising  on  the  ventral  side.  Shell  gland 
with  three  long  branches.  Male  with  simple  copulatory  organ,  and 
hook  on  first  leg.  Antennule  long,  slightly  curved,  armed  with  fine 
teeth,  resembling  in  general  the  antennule  of  Sida  but  having  a 
median  projection  near  the  base. 

*  Latonopsis  occidentalis  Birge. 

Plate  XXXVIII. 

Birge  '91. 

Anterior  outline  of  head  forming  a  nearly  straight  line  from  the 
antennules  to  the  eye,  where  it  passes  by  an  abrupt  curve  into  the 
nearly  straight  continuous  margin  of  the  shell,  which,  however,  be- 
comes convex  in  old  females.  The  ventral  margin  is  continued  into 
the  labrum  and  lacks  the  leaf-like  appendages  of  Latona.  Small 
bilobed  fornices  are  present.  The  ventral  margin  of  the  shell  is 
evenly  rounded,  passing  without  marked  projection  into  the  straight 
caudal  margin.     The  edge  of  the  shell  is  fringed  with  long  plumose 
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sette,  of  which  three  at  the  lower  caudal  augle  are  enlarged  and 
divergent.  Surface  of  shell  smooth.  Antennules  composed  of  a  nearly 
cyliudrical  basal  part  and  a  much  longer,  curved,  tapering,  hairy 
flagellum.  Sensory  setse  about  eight  at  the  posterior  side  of  the  distal 
end  of  the  base.  Antennse  with  massive  basal  portion  bearing  a 
dorsal  bi-articulate  and  a  ventral  tri-articulate  ramus.  The  basal 
joint  of  the  former  has  four  to  five  setse  and  a  spine,  and  the  apical 
joint  seven  setse  and  a  spine,  while  the  second  joint  of  the  latter  has 
one  seta  and  a  spine,  the  apical  four  setpe.  The  post-abdomen  is 
short,  fleshy,  obtusely  conical,  and  armed  with  nine  supra-anal  denti- 
cles. The  terminal  claws  are  strongly  curved  and  have  two  secondary 
teeth.  The  antennules  of  the  male  resemble  those  of  Daphnella,  and 
form  near  their  bases  is  a  ciliated  appendage.  The  copulatory  organs 
resemble  those  of  Latona,  and  the  first  leg  has  a  strong  hook.  This 
species  was  found  by  Birge  in  a  small  lake  in  Wisconsin. 

The  remaining  species  of  the  genus  L.  australis  Sars  is  exceedingly 
close,  but  the  fornices  are  said  to  be  absent  and  the  antennules  are 
shorter  than  the  anterior  margin  of  the  head.  We  have  encountered 
this  interesting  species  at  Albuquerque,  New  Mexico,  and  are  inclined 
to  believe  it  southern  in  range,  only  sporadic  in  the  north. 

FAMILY   HOLOPEDIDJG. 

Body  inclosed  in  a  hyaline,  gelatinous  envelope.  Head  small,  de- 
pressed. Antennules  short,  immovable,  alike  in  both  sexes.  An- 
tennae uni-ramose  in  the  female,  in  the  male  a  small  rudiment  of  a 
second  ramus  present.  Mouth  parts  not  covered  by  the  shell.  There 
are  six  pairs  of  lammellate  swimming  feet.  No  external  copulatory 
organ. 

GENUS  HOLOPEDIUM  Zaddach. 

The  characters  are  those  of  the  family. 

*  Holopedium  gibbeium  Zaddach. 

Plate  XXXV,  Fig.  11. 

Zaddach  '56;  Sars  '62  and  '65;  Mueller  '68;  Fric  '72;  Hellich  '77;  Forbes  '82; 
Herrick  '84;  Birge  '92. 

The  small  head  is  depressed  and  conical,  beakless.  Eye  small, 
with  few  lenses.  Pigment  fleck  large,  at  the  base  of  the  antennules, 
which  are  short,  cylindrical,  slightly  expanded  in  the  middle.  There 
are  three  apical  seise  at  the  end  of  the  second  joint  of  the  one-branched 
female  anteunee.  Shell  sculptureless,  its  lower  free  margin  is  toothed 
caudad.      Post-abdomen  short,  conical,  straight,  aimed  on  either  side 
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with  about  ten  teeth.  The  claws  are  short  and  curved  and  have  one 
basal  spine  and  fine  teeth.  The  palp  of  the  male  antenna  has  two 
setae. 

This  species  has  been  found  near  Madison  by  Birge  and  by  Forbes 
in  Lake  Michigan. 


FAMILY  DAPHVID^. 

The  family  Daphmdm  contains^^the  genera  Moinadaphnia^  Moina, 
Cenoda2)hnia,  Scapholeberis,  Simocephalus  and  Daphnia,  which  include 
the  commonest,  as  well  as  some  of  the  largest,  Gladocera.  The  genera 
may  be  distinguished  by  the  following  table: 

I.     Head  rounded,  not  beaked;  antennjiles  long  in  both  sexes,  shell 
not  covering  the  end  of  the  abdomen. 
a.  Abdomen  with  process  of  abdomen  to  retain  ova,    .    Moiiiadaphnia,  166 
h.   Abdomen  vrithout  the  process  in  ordinary  females,       .      .      .     Moiua,  160 
II.     Head  rounded;   antennules   rather  short;    shell   inclosing   whole 

body Ceriodapbuia,  167 

III.  Head  somewhat  beaked  below;  shell  angled  below  or  extending  in 

long  spines  from  lower  angle,  pigment  fleck  roundish,  Scai>holeberis,  174 

IV.  Head  beaked  below;    shell   rounded   below,  with  a  blunt   spine 

above;  pigment  fleck  elongate, Simocephalus,  177 

V.     Head  beaked  below;  shell  extending  in  a  sharp  spine  at  the  upper 

posterior  angle;  pigment  fleck  small, Daplinia,  181 

The  Circulatory  System  of  the  Daphnklse. 

Plate  LI. 

In  the  Daphnidce,  and,  indeed,  the  Cladocera  in  general,  we  meet  an 
instance  of  great  development  of  surfaces  at  the  expense  of  solidity  of 
form  and  compactness  of  organs.  The  whole  body  is  composed  of  an 
aggregate  of  laminte,  and  the  appendages  all  approximate  more  or 
less  toward  this  fundamental  modification.  Thus,  for  example,  the 
head  is  a  leaf  like  body  with  a  laminate  shield  above  and  a  pair  of  flat 
organs  beneath.  The  abdomen  terminates  in  a  knife-like  post-abdo- 
men, while  the  thorax,  with  its  narrow  form,  foliaceous  feet  and,  far 
more,  the  enormous  development  of  the  outer  wall  to  inclose,  more 
or  less  fully,  the  entire  body,  is  the  typical  illustration  of  this  fact. 
Necessarily  this  structural  modification  exerts  a  formative  influence 
on  the  internal  organs  which  are  all  more  or  less  influenced  by  it;  and 
this  is  peculiarly  the  case  with  the  more  external  and,  in  general,  the 
paired  organs.  Thus  the  ''shell  glands,"  so  called,  which  in  Copepoda 
are  generally  coiled  tubes,  become  here  greatly  flattened  organs  closely 
united  with  the  shell.  The  physiological  result  of  this  modification 
is  the  sensitiveness  to  changes  in  the  environment,  which  is  universal 
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:amoug  the  Daphnidce.  The  compact  Copepoda  survive  the  vicissitudes 
of  coufinemeut  with  comparative  immunity,  but  the  first  taiut  in  the 
water  destroys  the  delicate  organism  of  Baphnia.  The  cause  for  this 
may  be  found  in  the  exposure  of  the  most  vital  and  delicate  parts  of 
4ihe  organism  to  the  influences  of  the  surrounding  aqueous  medium. 
In  particular  the  circulatory  and  respiratory  systems,  which  here  are 
not  easily  to  be  distinguished  one  from  the  other,  constitute  a  rela- 
tively very  large  area  of  close  contact  with  the  water.  It  thus  happens 
that  the  central  organs  are  influenced  in  a  very  short  time  by  whatever 
deleterious  substances  may  be  disseminated  in  the  water. 

Notwithstanding  this  lack  of  centralization,  the  structure  of  these 
animals  is  of  a  very  considerable  degree  of  complexity  and,  presenting 
■so  many  instructive  modifications  under  circumstances  so  favorable 
for  study,  has  been  very  thoroughly  investigated.  The  very  trans- 
parency which  has  made  it  possible  to  clear  up  many  questionable 
points  in  crustaceology  from  the  lessons  learned  in  Daphnia  has  ren- 
dered the  investigation  of  certain  sets  of  organs  extremely  difficult,  and 
among  these  may  be  mentioned  the  circulatory  system.  The  circula- 
tion of  the  nutritive  fluid  and  the  general  facts  connected  with  the 
heart  were  indeed  early  understood;  but  there  remain  many  a  detail 
and  some  important  relations  which  are  as  yet  either  imperfectly 
known  or  entirely  misunderstood.  The  following  notes  are  off"ered  as 
a  contribution  to  the,  as  yet  incomplete,  knowledge  of  the  circulatory 
apparatus. 

The  observations  were  confined  for  the  most  part  to  Daphnia  scluefferi 
and  Slmocephalus  vetiilns,  with  occasional  comparisons  with  Eari/eercus, 
Fleuroxis,  Pasithea  and  others.  It  is  greatly  to  be  desired  that  the 
study  might  be  carried  to  the  Sididce,  in  which  the  larger  size  and 
superior  transparency  would  doubtless  reward  the  search  with  several, 
as  yet  doubtful  details.  The  circulation  of  the  nutritive  fluid  in  the 
Daphnidce,  then,  is  somewhat  complicated,  but  may  be  divided  into  a 
superficial  and  a  deep  system.  It  must  be  remarked  that  this  distinc- 
tion is  arbitrary  and  only  used  for  its  convenience.  The  one  extends 
over  the  entire  inner  surface  of  the  carapace,  while  the  latter  is  in  close 
relation  with  the  vegetative  organs,  and  extends  into  the  branchial 
vessels  of  the  feet.  The  nutritive  fluid  which  is  normally  colorless 
and  supplied  with  corpuscles  of  organized  nutriment  (it  seems  doubt- 
ful if  they  should  be  called  blood  corpuscles),  is  confined  for  the  most, 
if  not  its  entire,  course  within  membranous  walls  of  connective  tissue 
which,  however,  instead  of  assuming  a  definite  form  as  "blood  vessels," 
for  the  most  part  conform  to  the  contour  furnished  by  the  firmer 
organs. 
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This  membrane,  which  is  frequently  folded  upon  itself  and  invests 
the  body  walls  and  the  inner  organs,  is  in  some  places  free,  and  may 
be  seen  as  a  pulsating,  swinging  film,  or,  more  frequently,  it  can  only 
be  detected  as  a  swaying  line  (seen  in  optical  sections),  thus  giving 
rise  to  the  misapprehension  that  one  is  dealing  with  a  thread,  or  as- 
moving  grains,  in  which  case  the  film  is  itself  invisible  but  its  presence 
is  indicated  by  the  attached  grains  of  protoplasm.  About  the  heart 
the  free  swaying  portions  of  this  membranous  layer  are  so  numerous 
as  to  render  it  almost  impossible  to  distinguish  the  essential  from  the 
accidental  appearances. 

This  membrane  must  serve  the  most  various  purposes;  aside  from 
the  mere  retention  and  direction  of  the  blood  currents,  it  is  often 
transformed  into  a  branchial  surface.  At  definite  points  it  becomes, 
the  bearer  of  the  cells  which  were  above  mentioned  as  grains  of  pro- 
toplasm. These  are  most  numerous  in  young  and  well  fed  animals, 
and  in  particular  in  gravid  females,  while,  on  the  contrary,  mamre 
males  and  females  after  the  escape  of  the  young,  are  nearly  devoid  of 
such  bodies.  These  are  most  numerous  in  the  angles  of  the  membrane, 
particularly  about  the  heart,  shell  glands,  ovaries,  intestine  and  the 
branchial  spaces  in  the  feet. 

These  cells  vary  in  size  from  that  of  the  blood  corpuscles  to  larger 
cells  with  nuclei  of  comparatively  very  large  size.  It  would  be  too 
much  to  say  that  such  cells  are  developing  blood  corpuscles;  but  that 
they  are  reservoirs  of  nutriment  which  serve  to  supply  the  increased 
demand  upon  the  blood  in  exigencies  of  the  existence  of  the  animal, 
cannot  be  doubted.  It  is  a  well-known  fact  that  the  number  of  blood 
cori:)uscles,  so  called,  likewise  varies,  and  apparently  under  the  same 
conditions.  It  seems  altogether  probable  that  the  two  facts  may  be 
considered  as  supplementary,  i.  e.,  that  the  same  process  of  depau- 
perating of  the  blood,  which  deprives  it  of  its  corpuscles  in  an  earlier 
stage,  lays  waste  those  supplies  laid  up  in  the  cells  referred  ta 
(whether  by  their  actual  separation  as  blood  corpuscles  or  simply 
dissolving  of  the  contained  material  is  of  little  importance).  These 
cells  also  are  thus  parallelized  with  the  "oil  globules"  of  Copepoda. 
In  such  Copepoda  as  Cyclops  and  CanthocampUis,  which  appear  to  have 
no  differentiated  heart,  there  are  always  present  drops  of  colored 
fluid,  which  are  most  numerous  in  well-fed  and  pregnant  specimens. 
These  drops  occupy  the  same  relative  position  as  the  blood  globulea 
of  other  Crustacea,  i.  e.,  they  lie  within  a  very  thin  membrane  corre- 
sponding to  the  vascular  walls  of  other  animals.  This  membrane,  in 
general,  invests  the  alimentary  canal,  as  can  be  very  readily  seen  in 
the  abdomen,  where  it  incloses  a  considerable  space  about  the  intestine,, 
which  is  filled  with  fluid,  investing  more  or  less  completely  the  muscles 
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and  other  organs.  As  there  is  no  rapid  circulation  of  blood,  these 
*'oil  drops"  are  comparatively  stationary,  and  yet  are  moved  slowly 
by  the  constant  contraction  of  the  walls  of  the  alimentary  canal,  which, 
in  the  anterior  part,  or  stomach,  are  thick  and  glandular,  while  in  the 
abdomen  they  seem  to  be  more  fitted  for  respiratory  function. 

The  above  arrangement  in  Cyclops  is  correlated  with  its  compact 
habit  and  thick  carapace,  and  forms  a  simple  starting-point  for  the 
study  of  the  circulatory  system  in  arthropods.  It  seems  that  the  walls 
of  the  membranous  blood  cavity  are  themselves  also,  in  places,  fur- 
nished with  muscles,  so  that  the  fluid  is  not  dependent  entirely  on  the 
vermiform  or  the  peristaltic  motions  of  the  intestine  for  its  escape 
from  stagnation.  If  this  be  correct,  we  here  have  an  indication  of  the 
origin  of  the  central  organ  of  the  circulatory  system. 

But  to  return  to  DapJmia,  the  heart  lies  in  the  dorsal  region  over 
the  intestine,  upon  which  it  may  be  said  to  ride,  as  it  were,  astride, 
though,  as  we  shall  see,  it  is  separated  from  the  intestine  by  other 
organs.  In  Farijcercus  this  is  most  evident,  as  here  the  heart  is  more 
obviously  bifurcate. 

The  heart  and  circulation  in  Daphnia  has  been  described  more  or 
less  at  length  by  many  authors,  in  particular  Glaus  ('76)  and  Gruit- 
huisen  (the  work  of  this  author  I  have  not  seen),  while  Weismann 
C74)  describes  the  heart  oi  Leptodom,  and  Glaus  ('77)  that  of  the  Poly- 
phemidce.  Other  authors,  except  G.  O.  Sars,  who  elucidates  some 
points  in  the  circulation  of  blood  in  Slda,  seem  to  have  added  little  or 
nothing  to  our  knowledge  of  this  interesting  subject. 

As  already  often  described,  the  heart  occupies  a  place  in  a  definite 
space — the  pericardial  chamber — the  summit  of  which  is  the  dorsal 
shield,  which,  we  believe,  should  be  distinguished  from  the  remainder 
of  the  so-called  cephalic  shield.  It  is  usual  to  describe  the  shell  of 
Daphnia  as  consisting  of  a  bivalve  posterior  portion  or  ormostegite, 
and  a  simple  anterior  cephalostegite;  but  it  seems  much  more  proper 
to  consider  that  portion  of  the  shell  which  covers  the  pericardial 
space  and  is  the  point  of  attachment  of  the  powerful  muscles  of  the 
abdomen  and  of  the  membranous  walls  of  the  pericardium  as  a  dis- 
tinct portion  of  the  carapace,  as  it  often  evidently  appears  through 
the  presence  of  a  distinct  suture,  or,  in  its  absence,  through  the  pecu- 
liar sculpture  of  the  shell.  In  such  case  it  might  also  be  proper  to 
distinguish  two  regions  on  the  lateral  appendages  of  this  dorsal  shield, 
an  upper  and  a  lower,  separated  by  the  more  or  less  obvious  line  ex- 
tending from  the  uuion  of  the  lateral  lines  of  the  dorsal  and  cephalic 
shield  in  nearly  a  straight  line  toward  the  posterior  portion  of  the 
shell,  and  indicating  the  insertion  of  the  muscles  which  move  the  feet 
and  post-abdomen.     The  lateral  walls  of  the  pericardial  space  are  the 
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shell  walls  themselves,  and  the  floor  is  formed  by  a  membrane  sup- 
ported on,  and  investing  in  part,  the  strong  muscles  which  connect 
the  abdomen  with  the  upper  anterior  part  of  the  dorsal  plate.  Thus 
a  space  is  left  between  the  pericardium  and  the  intestine  which  is  oc- 
cupied by  a  special  blood  sinus  leading  toward  the  posterior  and 
lower  part  of  the  abdomen.  The  posterior  wall  of  the  space  is  formed 
by  a  chitinous  partition  which  bounds  the  brood  space,  or  its  homo- 
logae,  and  is  connected  by  chitinous  processes  (stutzbalken)  with  the 
outer  skeleton.  The  anterior,  on  the  other  hand,  is  only  bounded  by 
the  supporting  ligaments  of  the  abdomen  above  described  and  mem- 
branous partitions.  As  usually  described,  the  heart  lies  suspended  in 
the  cavity  thus  defined  by  slender  muscular  threads,  more  or  less  like 
those  of  the  heart  of  Corethra  larvae  and  the  like;  and  such  seems  to  be 
the  case  at  first,  but  a  more  careful  study  shows  that  this  is  far  from 
correct.  On  the  contrary,  the  chief  supports  of  the  heart  are  mem- 
branes which,  seen  in  cross-section  with  the  attached  grains  or  blood 
globules,  assume  the  appearance  of  exceedingly  slender  structureless 
threads.  The  action  of  re-agents  indicates  that  these  supposed 
threads  are  not  muscles,  but  composed  of  connective  tissue;  Mobile  by 
changing  the  focus  the  sharpness  of  the  line  is  frequently  not  altered, 
but  Us  relative  position  is  changed, — a  simple  test  which  often  serves  to 
dispel  an  illusion  of  this  sort.  That  there  are  some  threads  of  the 
character  above  mentioned  is  not  to  be  doubted,  as  in  connection 
with  the  valves  of  the  heart;  but  the  proper  support  of  the  heart  is 
found  in  the  membranes  which  invest  it  in  part,  and  are  reflected 
upon  the  walls  of  the  shell  and,  anteriorly,  of  the  intestine.  It  is  not 
yrtt  possible  to  fully  describe  the  insertion  of  these  tissues,  as  there  is 
so  l.irge  a  number,  especially  about  the  anterior  opening,  where  they 
lie  in  all  directions  and  at  all  angles,  and  are  so  transparent  that  only 
their  vertical  sections  appear  as  dark  lines.  Thus  the  same  membrane 
appears  and  disappears,  only  to  re-appear  in  a  different  position, 
where  it  might  be  readily  taken  for  a  distinct  membrane.  In  general, 
however,  I  hope  to  make  no  serious  error  in  the  following  summary. 
B-ifore  going  into  detail,  however,  it  will  be  necessary  to  consider  the 
intimate  structure  of  the  heart,  as  well  as  its  general  shape  and  posi- 
tion.    (See  Plate  LI.) 

The  general  shape  is  that  of  an  irregular  ov^al  with  the  greatest 
convexity  posterior  (Daphnia,  etc.),  or  it  may  be  strongly  bifid  and 
thus  somewhat  Y-shaped  (^Eurycercus,  etc.).  It  is  held  in  position  in 
the  pericardial  cavity  by  the  membranes  above  alluded  to,  to  which, 
it  is  attached  at  definite  points,  the  principal  of  which  are  two  slight 
enlargements  on  the  lower  posterior  portion,  which  are  in  part  op- 
posed to  each  other  and  also  to  a  superior  posterior  point  of  insertion. 
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All  three  of  these  points  are  thus  held  in  relation  with  the  shell  with 
which  the  attached  membrane  is  connected  on  either  side  below  and 
above.  The  membrane  then  extends  part  way  along  the  heart  wall 
towards  the  anterior  and  is  then  reflected  to  the  shell  wall.  The  result 
of  this  is  that  the  pericardial  space  is  an  angular  cavity  opening  in 
front.  It  would  seem  as  though  the  membrane  attaching  the  heart 
were  identical  with  that  lining  the  cavity  itself.  The  heart  proper  is 
obviously  composed  of  series  of  muscular  elements,  which  are  consid- 
ered as  simple  cells  by  Claus,  and  which  in  young  individuals  show 
very  distinct  nuclei  of  comparatively  large  size.  These  are  arranged 
like  the  meridian  lines  of  a  globe,  uniting  above  and  below,  thus 
forming  the  most  effective  apparatus  possible  for  contracting  the 
heart.  In  the  smaller  Daphnidie,  as  stated  by  Claus,  there  seems  to  be 
but  a  single  layer  of  muscular  rays,  but  in  D,  schceft'eri  and  Simoceph- 
alus  I  have  repeatedly  satisfied  myself  that  some  of  the  longitudinal 
rays  sink  below  the  others  and  form  a  series  of  longitudinal  muscles, 
as  stated  by  earlier  writers.  These  are  furnished  with  a  nucleus 
which  is  frequently  more  or  less  external,  appearing  like  a  spherical 
appendage.  In  Leptodora  Weismann  has  shown  the  heart  to  consist 
primarily  of  a  membrane  of  connective  tissue,  upon  which  the  muscu- 
lar fibers  or  cells  sit  in  somewhat  the  same  position  as  in  Daphnia,  ex- 
cept that  there  is  not  the  same  regularity  in  the  arrangement.  There 
are  many  considerations  which  would  lead  us  to  expect  the  same 
structure  in  Daphnia,  though  it  is  not  yet  demonstrated;  and  the  struc- 
ture of  the  anterior  opening  seems  to  point  in  the  same  direction.  At 
any  rate  there  is  a  close  connection  between  the  muscular  and  con- 
nective parts  of  the  heart.  We  have,  then,  in  the  heart  of  Daphnia  a 
highly  developed  apparatus  for  closing  it,  but  apparently  none  for  its 
opening.  This  certainly  is  not  accomplished  by  the  few  fibers  which 
connect  the  heart  with  the  shell,  the  very  contractility  of  which  is 
doubtful.  Xay,  more,  these  are  insufficient  even  to  hold  it  in  its  place 
in  the  cavity.  Still  less  can  we  assume  that  the  heart,  from  any 
inherent  power,  can  open  itself.  This  must  be  explained  by  the  oper- 
ation of  two  factors  which  are  interdependent,  i.  e.,  the  elasticity  of 
the  supporting  membranes  and  the  unequal  pressure  of  the  blood  in 
different  parts  of  the  body.  1.  The  membranes  which  support  the 
heart  are  attached  not  at  right  angles,  but,  on  the  contrary,  in  a  direc- 
tion more  nearly  parallel  to  the  walls  of  the  heart,  and  thus  whatever 
elasticity  they  possess  is  greatly  increased;  and  the  diminishing  of  the 
size  of  the  heart  draws  these  membranes  out  of  their  position  at  the 
expense  of  their  elasticity,  which  tends  to  restore  them  to  their  orig- 
inal position  when  the  pressure  is  removed,  in  the  same  way  a  drum- 
head returns  after  a  blow  to  its  normal  position.     This  factor  is,  how- 


158  GEOL.  AND   NAT.  HIST,  SURVEY   OF   MINNESOTA. 

ever,  only  operative  so  long  as  the  whole  system  of  membranes  to 
which  these  belong  is  distended  with  fluid.  If  this  blood  cavity  be 
punctured,  the  fluid  flows  out  and  the  heart  shrivels.  It  may  continue 
to  beat  for  some  time,  but  it  will  be  seen  that  the  efibrt  consists  simply 
in  a  vigorous  contraction  which  is  followed  by  no  perceptible  enlarge- 
ment. 2.  After  the  systole  the  blood  of  the  heart  is  forced  toward 
the  head,  whence  it  is  prevented  from  re  entering  the  pericardial 
space  directly  by  the  valves  and  the  membrane  inclosing  the  arterial 
blood.  The  pressure  is  therefore  increased  in  all  parts  of  the  system 
except  the  pericardial  chamber,  where  it  is  greatly  diminished.  The 
membranes  supporting  the  heart  are  thus  unusually  tense,  and  the 
muscular  efi"ort  having  ceased,  the  walls  of  the  heart  are  distended, 
and  blood  flows  in  in  the  direction  of  the  least  resistance  through  the 
two  lateral  openings  or  ventral  valves  of  the  heart.  The  contraction 
of  the  heart  during  the  systole  is  not  simultaneous  in  different  parts, 
but  begins  by  the  contraction  of  the  posterior  part  where,  being  nearly 
free,  the  motion  is  more  marked.  At  the  close  of  the  systole  the 
heart  is  irregularly  contracted,  the  points  of  attachment  above  de- 
scribed being  more  distended  than  the  remaining  portions.  The  an- 
terior of  the  heart  is  rendered  very  difiicult  to  study  by  the  fact  that 
its  opening  is  covered  by  the  muscles  of  the  mandibles  and  obscured 
by  the  many  supporting  and  vibrating  membranes  alluded  to. 

It  is,  however,  suspended  by  two  folds  of  membrane  which  I  have 
been  inclined  at  times  to  believe  blood-vessels  through  appearances 
resulting  from  the  confused  currents  flowing  about  them.  The  upper 
margin  is  also  attached  by  a  pair  of  cords  directly  to  the  superior 
part  of  the  shell.  The  anterior  opening  or  arterial  valve  is  most  per- 
plexing, and  the  following  description  which  applies  only  to  Daphnki 
schcejferi  must  be  subject  to  some  doubt.  It  appears,  however,  that  it 
has  been  in  a  measure  misunderstood  by  previous  writers,  and  namely 
by  Glaus,  who  compares  it  with  that  of  Leptodora,  which,  if  correctly 
described  by  Weismaun,  is  not  at  all  identical  in  form,  but  quite 
comparable  with  one  of  the  sides  or  lips  of  the  venous  opening.  Ifc 
does  not  seem  to  be  conaected  by  a  thread,  as  stated  for  Leptodoraj 
with  the  aortal  bulb,  for  in  reality  there  is  no  aortal  bulb;  the  heart 
simply  is  connected  with  the  system  of  membranes  which  more  or  less 
inclose  the  system.  The  floor  of  the  so-called  aortal  space  is  a  mem- 
brane which  separates  the  outflowing  stream  from  a  current  which 
flows  toward  the  abdomen  and  passes  directly  under  the  arterial  open- 
ing, so  that  it  appears  as  though  there  was  a  stream  entering  the 
heart  from  before  as  well  as  at  the  sides;  the  arterial  opening  being 
nearer  the  dorsal  part  of  the  heart  than  is  naturally  expected,  and  the 
slight  enlargements  at  the  attachment  of  the  supporting  membrane 
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favoring  the  impression  that  there  is  here  a  veritable  opening.  The 
outflowing  blood  stream  is  bounded  at  first  by  the  membrane  above 
mentioned,  which  is  farther  on  reflexed  onto  the  shell  and  intestine  so 
that  the  streams  in  the  head  flowing  just  under  the  shell  are  separated 
from  the  deep  dorsal  stream  flowing  from  the  heart.*  This  main  cur- 
rent passes  to  the  region  of  the  eye  between  the  horns  of  the  ccBca  of 
the  alimentary  canal,  and  thence  beneath  the  stomach,  and  here 
divides,  part  becoming  external  and  a  deeper  part  passing  under  the 
intestine,  thence  in  front  of  the  heart,  flows  into  the  deep  sinus  which, 
as  before  said,  passes  beneath  this  organ.  Other  portions  of  the 
returning  stVeam  flow  around  the  angle  of  the  union  of  the  head  and 
body  and  constitute  a  stream  just  above  the  feet  in  which  the  current 
flows  vigorously. 

Yet  other  portions  flow  into  the  region  of  the  shell  gland  and  are 
united  with  blood  which  here  passes  through  the  numerous  sinuses 
described  by  Claus  ('75)  as  surrounding  this  organ,  and  thence  flows 
into  the  abdomen,  uniting  with  the  other  two  streams.  A  part  also 
of  the  current  in  the  head  flows  into  the  antennse  where  it  follows  a 
deep  course  through  the  basal  joint  in  which  the  corpuscles  may  be 
seen  to  emerge  to  the  surface  from  two  points  where  are  spaces  be- 
tween the  powerful  muscles,  the  first  being  near  the  base  and  the  sec- 
ond near  the  extremity  of  this  joint,  and  then  to  return  and  join  the 
superficial  current. 

The  corpuscles  appear  to  enter  the  rami  very  rarely  if  at  all.  That 
part  of  the  superficial  stream  which  reaches  the  interior  of  the  peri- 
cardial chamber  passes  between  the  muscles  of  antennae  and  jaws,  and 
seems  to  find  its  way  into  the  great  current  beneath  the  heart,  though 
I  have  also  thought  to  have  seen  it  flow  directly  into  the  pericardial 
space  as  the  lateral  superficial  streams  do.  That  part  of  the  super- 
ficial stream  which  reaches  the  posterior  margin  of  the  shell  returns 
through  a  canal  formed  by  the  walls  of  the  shell  and  the  brood  space, 
between  the  "  stutzbalken "  of  which  the  blood  corpuscles  can  be  seen 
to  glide  more  rapidly  than  in  the  free  lateral  spaces. 

Lastly,  it  only  remains  to  follow  the  fortune  of  the  strong  stream 
flowing  along  the  neutral  surface  of  the  abdomen.  The  strong  current 
flowing  beneath  the  heart  enters  a  broad  sinus  which  lies  over  the  in- 
testine and  extends  for  over  a  third  of  its  length,  where  its  walls  unite 
with  the  surface  of  the  intestine  above  and  thus  open  downward  on 
cither  side. 

The  stream  thus  directed  flows  toward  the  openings  of  the  base  of 
the  feet.     The  structure  of  the  branchire  has  not  yet  been  clearly  de- 

*  In  Pas ithearecli7-ostris  this  sepiuva  is  easily  seen  as  a  swaying  membrane,  which  near  the  eye  is 
leflexed  to  the  top  of  the  shell. 
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scribed.  Instead  of  nearly  spherical  or  oval  chambers  they  are  really 
tubes  which  connect  on  one  hand  with  the  opening  above,  and  below 
with  the  general  cavity  of  the  limb,  whence  the  blood  returns  to  the 
abdomen.  The  current  is  very  rapid  through  these  tubes.  The  blood 
having  been  returned  to  the  abdomen,  courses  in  the  well-known  man- 
ner through  the  post  abdomen  and  flows  over  the  intestine,  thence 
over  the  back  flowing  stream  to  the  posterior  lower  opening  of  the 
pericardial  chamber. 

The  study  of  the  actions  of  the  heart  is  rendered  more  difiicult  by 
the  fact  that  in  order  to  secure  the  greatest  possible  transparency,  the 
living  animal  must  be  covered  and  a  little  pressure  applied,  which  is 
frequently  attended  with  abnormal  variations  of  the  circulation.  In 
particular,  if  the  usual  exit  of  the  blood  be  stopped  by  the  coeca  of  the 
intestine,  as  is  frequently  the  case,  the  operation  of  the  heart  may  be 
reversed,  when  a  vigorous  stream  may  be  seen  to  enter  the  arterial 
opening  and  emerge  from  the  ventricles.  This  process  would  be  im- 
possible if  the  anterior  valve  were  as  described  by  Claus  and  Weis- 
mann;  while  being  really  more  like  the  venous  valves,  it  is  easily  and 
frequently  permitted.  The  current  of  the  blood  in  this  case  stagnates 
except  near  the  heart. 

The  rapidity  of  the  pulsations  of  the  heart  varies  with  age  and  con- 
dition of  rest  or  motion. 

In  D.  schcefferi  this  variation  may  range  from  about  150  per  minute 
to  perhaps  250,  200  being  probably  a  fair  average.  In  a  young 
Simocephahis  I  have  observed  a  heart  beat  300  times  in  a  minute. 
Again,  in  a  specimen  of  i>.  schcefferi  at  rest  the  heaj-t  was  beating  170, 
but  during  the  spasmodic  motion  of  feet  and  antennae  the  pulse  rose 
to  over  200. 

GENUS  MOINA  Baird. 

The  systematic  position  of  this  genus  has  been  the  theme  of  some 
discussion,  it  being  claimed,  with  good  reason,  that  there  are  many 
resemblances  to  the  Lyncodaphnidce  (P.  E.  Mueller  considers  it  a  tran- 
sition to  the  Bosminidce  and  Lyncodaphnidce);  on  the  other  hand,  Leydig 
and  Kui  z  regard  it  more  closely  allied  to  the  Sididce,  with  equally  good 
reason.  The  long  antennte,  long  narrow  antennules  and  many  peculi- 
arities in  form,  etc.,  suggest  the  macrothroid  crustaceans;  the  ex- 
tended abdomen  and  especially  the  location  of  the  male  seminal 
opening  are  like  Dciphnella,  which  Moina  resembles  in  motion  and  habit 
very  strikingly.  The  absence  of  the  pigment  fleck  is  no  more  a  char- 
acteristic of  the  Sididce  than  of  other  groups.  After  all  has  been  said, 
the  immediate  affinities  of  the  genus  are  acknowledged  to  be  with  the 
Daphnidce. 
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The  true  place  of  the  genus,  as  it  appears  to  the  writer,  was  hinted 
at  by  Birge  {J^otes  on  Cladocera).  Monia  seems  to  be  the  pivotal  point 
of  the  Cladocera,  at  least  of  the  families  above  mentioned.  Without 
going  into  phylogenetic  speculation,  it  is  suggestive  that  this  genus 
can  and  does  by  preference  live  in  very  impure  water,  and  may  there- 
fore have  had  an  early  origin.  From  Moina  diverges  the  stem  of  the 
Dajyhnidce  by  way  of  Geriodaphnia,  Simocephalus  and  Daphnia.  These 
two  latter  genera  are  intimately  connected  by  Simocephalus  daphnoides 
Herrick.  .  Scapholeberis  is  connected  with  Ceriodaphnia  through  S.  an- 
guUda  Herrick.  The  Sldidce  seem  to  diveege  by  the  way  of  Daphnella, 
through  which  by  means  of  Fseudo-sida  the  genus  Sida  is  reached,  and 
finally  Limnosida,  Latona  and  Holopedium.  The  relationships  of  the 
curious  Polyphemidw  are  less  evident. 

The  Lyncodaplmidce  make  an  easy  transition  to  the  Lyncekls  proper^ 
while  the  Bosminidce  are  still  quite  isolated,  but  are  suggested  by  3Ia- 
cy^othrix pa^iper.  The  fact  that  Moina  stands  thus  related  to  radiating 
groups  is  simply  suggestive,  but  it  is  suggestive  of  its  possible  j^n- 
tiquity  and  synthetic  character. 

The  three  species  of  this  genus  stand  very  poorly  distinguished 
from  one  another  and  their  specific  validity  may  be  doubted. 

The  most  exhaustive  study  of  the  embryology  of  the  Cladocera  was 
based  on  Moina  (Grobben  '79). 

The  genus  is  characterized  by  Weismann  and  Gruber  ('80)  about 
as  follows: 

Head  prone;  separated  by  a  depression  from  the  thorax;  fornices 
obscure;  rostrum  none;  pigment  fleck  absent;  antennules  of  the  female 
large,  movable,  furnished  with  a  sensitive  seta  near  the  middle,  flagel- 
liform ;  antennules  of  the  male  very  large,  hooked  at  the  end.  The 
setse  of  the  antennae  are  all  ciliate;  the  tri- articulate  ramus  with  five 
setfe;  posterior  margin  of  the  valves  thicker  in  the  median  line;  caudal 
setse  very  large,  about  twice  in  the  length  of  the  animal;  anus  above 
the  claws;  feet  of  the  first  pair  of  the  male  with  a  strong  hook. 

Weismann  has  shown  that  both  summer  and  winter  eggs  originate 
from  groups  of  four  cells,  one  of  which  only  is  transformed  into  the 
egg,  the  remaining  three  serving  simply  as  a  supply  of  nourishment 
for  the  egg,  which  absorbs  it  directly.  Both  eggs  and  nutrient  cells 
develop  from  the  epithelium  of  the  termination  of  the  ovary.  The 
summer  eggs  have  less  yolk  than  the  winter  brood,  and  the  yolk  is 
bluish  in  the  summer  eggs  and  deep  red  in  the  winter  eggs  of  Moina 
reolirostris;  while  in  M.  paradoxai\iQ  summer  eggs  have  yellow  and  the 
winter  set  snow-white  yolk.  There  are  never  more  than  two  winter 
eggs  in  any  of  the  Daphnidm,  but  there  are  as  many  as  twenty  summer 
eggs  in  some  cases  in  Moina.     In  M.  rectirostris  only  one  winter  egg  is 
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produced,  which  is  one  of  the  best  distinctions  of  the  species,  as  this 
is,  perhaps,  the  only  case  (Weismann  '76-' 79).  The  first  generation, 
springing  from  the  winter  eggs  (impregnated  eggs),  is  composed  solely 
of  females  which  reproduce  parthenogenetically;  the  second  brood 
contains  sexual  males  and  females,  thus  completing  the  cyclus. 

To  the  above,  which  is  reproduced  with  a  few  verbal  changes  from 
the  first  edition,  it  may  be  added  that  the  interesting  genus  Moina- 
da2)hnia,  found  in  Alabama,  makes  the  transition  toward  the  genus 
DapJmia  and  its  immediate  allies  complete.  It  should  not  be  over- 
looked that  there  are  several  forms  oi Moina  which  have  the  anasto- 
mosing stride  upon  the  shell  which  is  characteristic  of  Simocephalus, 
while  the  ephippium  has  the  characteristic  hexagonal  marking  of 
Ceriodaphnia.  The  synonomy  of  the  genus  is  uncertain,  and  there  is 
no  doubt  that  several  authors  have  confused  more  than  one  species 
under  a  single  name. 

The  following  artificial  key  may  assist  in  placing  the  species,  but 
should  not  be  too  mechanically  relied  upon. 

KEY  TO  THE  GENUS  MOINA. 

I.     Shell  not  sculptured  or  simply  dotted. 

A.     Spines  of  the  abdomen  fewer  than  nine.     .      .     micnira  [not  described.] 
*      B.     Spines  of  the  abdomen  nine  or  more. 

a.     Claw  with  a  basal  series  of  strong  spines  externally. 

*  Ephippium  with  two  eggs,  shell  reticulate.    .     .     'braeliiata,  162 
**  Ephippium  with  one  egg,  shell  smooth.       .      .     rectirostris,  163 
h.     Claw  with  a  basal  series  of  fine  hairs  externally  and  a 
continuous  series  of  the  like  internally. 

fisclieri,  165;  paradoxa,  164 
II.     Shell  more  or  less  covered  by  anastomosing  striae. 

A.  Claws  smooth propiiiqua,  165 

B.  Claws  with  teeth lilljeborg'i  [not  described  in  the  text.] 

[i^ot  noticed  in  the  key:    azorica,  165;  salina,  166;   banflfyi,  166] 

Moina  brachiata  Jurine. 

Plates  XXXIX,  Figs.  5-8;  XLIII,  Figs.  1,  2. 

Jurine  '20  (Monoculus  brachiatus);  Straus-Durckheim  '19-'20  (Daphnia  macrocopns); 
Zaddach  '44  (Daphnia  brachiata);  Lievin  '48  (Daphina  brachiata);  Baird  '50; 
Leydig  '60  (Daphnia  brachiata);  P.  E.  Mueller  '68;  Uljanin  '75^;  Kurz,  74;  Hel- 
lich  '77;  Schoedler  '77;  Birge '78  and '91;  Herrick '82  and '84;  Richard '88^; 
Lund  '70-'71. 

It  is  quite  certain  that  the  above  bibliography  includes  several  in- 
stances where  the  name  M.  brachiata  is  applied  to  other  species  or  to 
include  several  species,  but  it  seems  best  to  place  all  in  evidence. 
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The  description  given  by  Hellich  is  the  most  full  at  our  disposal 
and  runs  about  as  follows:  Body  robust,  untransparent  greenish  in 
color.  The  head  depressed  and  broadly  and  deeply  excavated  above 
the  eye.  Lower  angle  of  head  with  the  front  strongly  arched.  Eyes 
with  many  lenses;  pigment  fleck  absent.  Antennules  springing  from 
the  middle  of  the  lower  margin  of  the  head,  slightly  enlarged  at  the 
middle,  covered  with  short  hairs,  with  one  lateral  flagellum,  as  long 
as  the  head.  The  an  ten  nee  reflexed  do  not  attain  the  posterior  margin 
of  the  shell  and  are  hairy.  Shell  margin  short  spined  in  front  and 
armed  with  fine  spines  to  the  posterior  lower  angle.  Shell  faintly 
reticulate.  Post  abdomen  large,  lateral  spines  ten  to  eleven,  the  first 
being  bifid.  Claws  strongly  curved,  with  a  series  of  eight  or  nine  strong 
teeth  at  the  base  and  a  continuous  series  inwardly.  Length  1.3  to  1.4 
mm.  Male  smaller,  head  extended.  Antennules  affixed  nearer  the 
front,  longer  than  the  head,  flexed  at  the  middle,  armed  at  the  end 
with  four  cleft  claws  and  at  the  middle  externally  with  three  short 
bristles.  Unfortunately  Hellich  does  not  describe  the  first  foot  of  the 
male,  though  P.  E.  Mueller  figures  it  as  devoid  of  the  elongate  flagel- 
lum characteristic  of  Jf.  paradoxa, 

*Moina  rectirostris  Juriue. 

Plates  XXXIX,  Figs.  1-4;  XLI,  Figs.  2,  5,  8,  10,  11. 

Juriue  '20  (Monoculus  rectirostris);  Fischer  '49  (Daphnia  rectirostris);  Leydig  '60 
(Daphnia  rectirostris);  Baird  '50;  Fric  '72^  (Daphnia  rectirostris);  Kurz  '74; 
Weismann  '77;  Hellich  '77;  Schoedler  '77;  Herrick  '84. 

From  the  preceding,  which  it  too  closely  resembles,  this  species 
differs  in  the  fact  that  the  shell  has  no  trace  of  reticular  marking,  the 
ephippium  has  but  a  single  ova  horizontally  placed,  while  M.  brachiata 
has  two  in  a  vertical  position.  The  post-abdomen  has  twelve  to 
fourteen  teeth  as  against  nine  or  ten  for  31.  brachiata.  The  free  caudal 
margin  of  the  abdomen  is  hairy.  The  shell  margins  below  are  armed 
with  distant  and  short  teeth.  Hellich  thinks  Kurz  idefitified  this 
species  with  the  last.  With  the  above  this  species  agrees  in  the  form 
of  the  head  and  antennae  and  nearly  all  other  characters. 

As  for  the  American  forms,  it  is  quite  possible  that  we  shall  event- 
ually be  enabled  to  distinguish  several  varieties  of  the  brachiata  recti- 
rostris type,  but  very  careful  study  of  local  and  seasonal  influences  will 
be  necessary  to  give  to  such  distinctions  any  value  as  si^ecific  charac- 
ters. That  considerable  variation  does  occur  is  beyond  question. 
We  may  recognize  two  types  which  do  not  correspond  fully  with  the 
two  European  varieties. 

Variety  A  — Length  1.1  to  1.2  mm.,  head  0.37  mm.,  depth  of  head 
0.40.     Head  slightly  angled  above  the  eye;  antennules  short  (not  much 
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more  than  half  as  long  as  the  height  of  the  head),  hairy,  straight, 
spindle  shaped,  inserted  somewhat  behind  the  middle  of  the  lower 
margin  of  the  head  and  not  in  a  special  depression,  flagellum  one- 
third  from  base  0.21  mm.  long.  Body  subject  to  great  variation,  but 
always  much  wider  than  the  head.  Lower  shell  margins  sparsely 
spined  to  near  the  posterior  angle.  Abdomen  slender,  with  several 
teeth  in  front  of  the  claws.  Claws  slightly  curved  with  a  basal  ex- 
ternal series  of  strong  teeth  and  a  continuous  inner  series  of  fine 
spines.  Lateral  abdominal  spines  twelve  or  thirteen.  Posterior 
margin  above  the  anus  slightly  hairy.  Ephippium  with  one  egg, 
ephippial  female  with  an  abdominal  process.  Shell  with  elongate 
hexagonal  markings. 

A^arietyB — Proportions  exhibited  by  the  following  measurements: 
Length,  1.1  mm.;  length  of  head  0.41  mm.,  height  of  head  0.46mm. 
The  head  is  strongly  depressed,  excavated  above  the  eye.  Antennules 
slender,  long,  hairy,  attached  far  from  the  eye  at  a  sharp  angle  of  the 
inferior  margin,  flagellum  nearer  the  middle  than  the  preceding. 
AnteunjB  very  hairy.  Body  less  robust  than  the  preceding,  ventral 
margin  sparsely  hairy  to  a  point  some  distance  from  the  posterior 
angle,  thence  to  the  upper  posterior  angle  armed  with  minute  closely 
set  spinules  or  teeth.  Abdomen  slender,  without  the  numerous  small 
teeth  above  the  claws  on  the  front  margin,  claws  with  about  ten  strong 
basal  teeth  and  a  continuous  inner  series.  Lateral  abdominal  spines 
ten  or  twelve.  In  neither  variety  have  we  seen  any  other  markings 
than  the  point-like  elevations  scattered  over  the  shell  except  upon  the 
ephippium.  Almost  the  only  reliable  difference  between  these  varie- 
ties seems  to  be  in  the  form  and  insertion  of  the  antennules  and  the 
outline  of  the  head. 

*  Moina  paradoxa  Weismann. 
Plates  XXXIX,  Fig.  9;  XL;  XLI,  Figs.  1,  3,  4,  6,  7,  9. 

Weismann  '77;  Gruber  and  Weismann  '80;  Schoedler  '77;  Hellicb  '77  (fischeri); 
Herri ck  '84;  Moniez  '88  (azorica). 

This  species  may  be  distinguished  from  the  preceding  by  the  fact 
that  the  head  is  short  and  not  excavated  above  the  eye,  the  teeth  of 
the  terminal  claws  are  reduced  to  bristles  in  two  series,  the  first  foot 
of  the  male  has  a  long  flagellum,  longer  than  the  whole  member,  the 
male  antennule  is  very  long  and  flexed  at  about  the  middle,  and  the 
ephippium  contains  two  winter  eggs. 

The  mature  summer  female  is  almost  monstrously  deformed  by  the 
multitude  of  young  in  the  brood  sac,  which  swell  that  cavity  into  a 
great  sub-spherical  sac  extending  in  all  directions  beyond  the  ordi- 
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nary  limits  of  the  shell.  The  ephippial  female  retains  more  of  the 
normal  proportion,  but  the  dorsal  half  of  each  valve  is  mostly  trans- 
formed, by  the  development  of  very  pronounced  reticular  markings 
and  thickening,  into  a  two-valved,  pod-like  case  for  two  perpendicu- 
larly disposed  winter  ova.  The  male  is  elongate,  with  the  head  much 
l)roduced  forward  and  remarkably  developed  autennules  and  feet  of 
the  first  pair.  The  former  are  sharply  flexed  near  the  middle  at  the 
insertion  of  the  muscle,  at  which  point  is  one  short  spine  and  a  slen- 
der flagellum.  At  the  end  are  three  curved  claws  and  the  sensory 
filaments.  The  inner  branch  of  the  first  foot  is,  as  usual,  modified  to 
form  a  strong  hook,  while  the  outer  ramus  has  a  very  long  curved 
flagellum  which  protrudes  beyond  the  shell  and  bears  a  terminal 
hook.  The  antenuule  of  the  female  is  attached  nearer  the  eye  than 
the  base  of  the  labrum,  but  has  no  pronounced  depression;  it  is  nearly 
cylindrical  and  but  slightly  curved,  very  hairy,  and  its  flagellum  is 
at  its  basal  one-third.  The  antennae  are  strong  and  densely  ciliate 
throughout.  The  whole  ventral  margin  of  the  shell  is  armed  with 
distant  setae.  The  abdomen  is  rather  short,  the  claws  being  short  and 
slightly  curved  and  bearing  a  short  series  of  fine  spines  externally  at 
the  base  and  a  continuous  series  of  spinules  internally.  The  lateral 
spines  are  nine  to  ten  and  ciliate.  The  dorsal  part  of  the  posterior 
margin  is  ornamented  with  clustered  hairs. 

3Ioina  fiseheri  HeWich  is  undoubtedly  the  present  species,  but  there 
seems  to  be  no  way  to  settle  the  priority  of  names. 

Length  1.03  mm.;  length  of  head  0.35  mm.,  antenuule  0.27  mm., 
height  of  summer  female  1.08  mm.,  length  of  male  antenna  0.04  mm., 
length  of  ephippium  0.6  mm. 

It  may  be  noticed  in  passing  that  the  generic  distinction  claimed 
for  2Iolna,  based  on  the  absence  of  the  process  for  occluding  the  brood 
sac,  is  not  absolute,  for  we  have  seen  in  the  case  of  gravid  females  of  31. 
paradoxa  a  small  process,  and  Sars  also  mentions  one  in  3L  propinqua. 
This  prepares  us  to  find  it  well  developed  in  the  next  of  kin,  3foina- 
daphnia.  Matile  states  that  this  species  was  first  described  by  Huden- 
dorf£  (J  W)  as  3Ioina  flagelUda,  but  I  am  not  prepared  to  investigate 
the  question. 

3Ioina  salina  Stephanow  was  regarded  by  him  as  a  saline  modifica- 
tion or  variety  of  31.  rectirostris. 

The  description  of  3Ioina  azorica,  as  given  by  Moniez,  is  as  follows: 

"  Chez  sette  espece,  la  tete,  dans  les  deux  sexes,  est  arrondie,  sans  depression;  I'an- 
tenne  du  male  est  terminee  non  par  des  crochets,  mais  par  des  tentacules  qui,  sous 
I'lnfluence  de  I'alcool,  prennent  une  forme  assez  irreguliere  et  dont  I'extremite  s'in- 
vagine  en  doigt  de  gant;  I'antenne  port  une  sole  unique  a  I'endroit  de  la  couibure. 
Le  fcuet  de  la  premiere  patte  du  male  est  enorme,  et  mesure  5  fois  la  longuer  de 
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I'article  terminal,  mesure  a  partir  de  I'extremite  de  la  branchie;  chez  la  femelle  cette 
meme  patte  est  charaterisee  par  I'une  des  soies,  qui  s'est  transformee  en  un  batonnet 
court  et  gros,  cilie  d'une  fa^on  particuliere.  La  conformation  des  autres  pattes,  dans 
les  deux  sexes,  presente  egalement  des  characteres  speciaux,  difficiles  a  exposer  sans 
le  secours  du  dessin  on  sans  une  longue  description.  La  carapace  eat  marquee  de 
tubercules  termines  par  des  polls;  les  crochets  dorsaux  sont  simples  et  limitent  un 
large  espece  qui  prend  la  configuration  d'un  coeur  quand  la  coquille  est  etalee.  Les 
crochets  terminaux  du  post-abdomen  portent  au  cote  interne  et  vers  leur  base  une 
plaque  dentee,  et  ils  sont  surmontes  d'une  dent  unique;  ils  n'ont  pas  de  peigne.  La 
femelle  porte  deux  oeufs  dans  son  ephippium." 

Daday  mentions  the  following  species,  which  are  added  provisionally: 

Moina  salina  Stephanow. 

Capite  supra  oculum  impressione  insigni,  fornice  indistincts;  testa  corporis  fere 
quadrangular!,  margine  anteriore  ac  inferiore  setis  perpaucis;  antennis  in  mare  apice 
unguibus  curvatis,  majusculis  5;  abdomine  sine  processu;  cauda  aculeis  magnis  10 
setosis  armata,  margine  superiore  tuberculis  perparvis  lateribusque  setis  minutis,  in 
series  transversales  bositis;  unguibus  caudalibus  sine  spenarum  serie  pectiniformi 
margine  anteriore  processu  dentiformi  louge,  usque  ad  medium  setosis.  Longit  fem., 
0.75  to  0.9  mm.;  altit,  0.45  to  0.5  mm. 

Moina  bauftyi  Daday. 

Testa  capitis  setis  tecta;  testa  corporis  fere  quadrangular],  obtuse  angulata,  parte 
postica  supra  duos  processus  curvatos  formanti;  antennis  primi  peris  abique  ciliatis^ 
laminis  quadrangularibus  obtectis;  cauda  apicem  versus  attenuata;  unguibus  caudali- 
bus curvatis,  setosis.     Longit.  fem.,  0.9  to  15  mm. 

GENUS  MOINADAPHNIA  Herrick.     1887. 

Head  strongly  arched  above,  angled  in  front  of  the  eye,  somewhat 
beaked  at  the  caudal  end  of  the  lower  margin,  near  which  are  affixed 
the  slender  antennules.  Body  quadrate,  as  in  Daphnia.  but  merely 
angled  at  the  dorso-caudal  angle.  Post-abdomen  elongate,  armed  as 
in  Moina.  Brood  sac  occluded  by  strong  abdominal  processes.  An- 
tennte  with  a  long  unjointed  spine  from  the  apex  of  the  last  joint  of 
the  four-jointed  ramus,  otherwise  as  in  Moina.  The  first  member  of 
this  genus  was  found  by  L.  E.  King  ('52  to  '54)  in  New  South  Wales 
and  named  Moina  madeayii.  The  figure  and  description  were  repeated 
by  Schoedler  ('77),  but  he  does  not  suggest  generic  autonomy. 

*Momaclaphnia  alabamensis  Herrick. 

Plate  XXXVI,  Figs.  7-10. 

Herrick  '87. 

As  suggested  in  the  original  paper,  this  species  not  only  affords  a 
needed  transition  between  Moina   and  Dapknia  but  also  forms  a  link 
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with  the  fauna  of  the  southern  hemisphere.  The  species  is  large 
compared  with  Ilonia,  being  1.68  mm.  long.  The  head  is  shaped  much 
as  in  Simocephalus,  being  acutely  rounded  in  front  of  the  eye  and  pro- 
vided with  a  distinct  beak,  near  which  the  antennte  are  attached.  The 
eye  is  large  and  the  fornix  evident,  as  in  Baphnia.  The  antennules  are 
long  and  slender,  little  narrowed  apically,  armed  with  a  fiagellum  at 
the  basal  third.  Antennae  slender,  segments  narrow;  apical  segment 
of  four-jointed  ramus  has  in  addition  to  the  three  geniculate  seti^e  a 
very  long  spine  representing  the  short  thorn  occupying  that  place  in 
Moina,  otherwise  as  in  that  genus.  Body  quadrangular,  somewhat 
produced  above  at  the  posterior  angle.  Lower  margin  armed  with 
short  spines  as  in  Daplmia.  Abdomen  slender,  claw  slightly  curved 
and  armed  with  a  continuous  series  of  small  set®.  A  short  spine  in 
front  of  the  claw.  Lateral  spines  as  in  Moina,  twelve  or  more  in  num- 
ber, the  first  being  bifid.  Dorsal  part  of  abdomen  with  a  long  process 
for  occluding  the  brood  sac,  also  a  blunt  tuberosity  caudad  of  it.  The 
general  habitus  is  like  Moina,  but  in  the  form  of  the  shell  and  many 
details  it  approaches  Daphnia.  The  description  of  King's  species  is 
not  full  enough  to  make  si)ecific  comparison  possible,  but  of  the  generic 
relationship  there  can  be  no  question.  The  most  important  diagnostic 
difference  —  that  in  the  formula  of  the  antennary  spines — not  funda- 
mental but  a  mere  matter  of  proportions. 


GENUS  CERIODAPHNIA  Dana. 

The  genus  Ceriodaphnia  is  the  successor  to  Moina,  which  some  species 
greatly  resemble;  the  post-abdomen,  however,  is  shorter  and  has  a 
habitus  resembling  Daphnia;  the  antennae  are  smaller  and  the  shell  is 
thick  and  coarsely  reticulated. 

Geriodaphnia  has  the  same  general  mode  of  life  as  Moina,  living  in 
muddy  j)ools  in  late  summer  and  bearing  numerous  broods  which  often 
greatly  extend  the  brood  cavity.  The  antennules  are  shorter  but  have 
a  similar  form;  the  male  antennte  show  a  transition  in  the  various 
species  from  forms  adapted  for  prehension  to  such  as  are  found  in 
Daphnia.  The  brood  cavity  is  closed  by  two  ridges  on  the  abdomen 
instead  of  one,  as  in  Moina,  or  three,  as  in  Daphnia. 

The  ephippium  contains  bnt  a  single  ovum.  In  general,  the  form 
is  oval  or  quadrate,  angled  but  not  spined  posteriorly;  head  separated 
from  the  body  by  a  deep  depression;  pigment  fleck  present;  beak 
absent;  antennules  movable,  rather  short;  antennae  with  the  three- 
jointed  ramus  with  five  setae;  first  foot  of  the  male  with  a  hook  or 
fiagellum. 
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The  members  of  this  genus  are  danger  signals  from  a  hygienic  point 
of  view,  for  they  frequent  water  containing  decaying  matter;  as  many 
as  1,400  were  counted  in  a  single  quart  of  such  water,  Tlie  genus  is 
particularly  preplexing,  as  the  varieties  named  seem  to  be  hardly 
entitled  to  specific  rank  and  are  so  similar  as  to  require  great  care  to 
properly  distinguish. 

The  following  artificial  key,  it  is  believed,  will  assist  in  placing  the 
specimens  which  may  be  obtained  in  America.  There  seems  no  reason 
to  doubt  that  our  fauna  is  very  similar  to  that  of  north  Earope.  Of  the 
twelve  species  here  enumerated  at  least  one-third  may  be  synonyms 
and  others  of  the  remainder  are  with  difficulty  distinguished. 

KEY  TO  THE  GENUS  CERIODAPHNIA. 

I.     Head  without  a  ''horn." 

a.  Shell  irregularly  striate lliegops,  168 

b.  Shell  with  hexagonal  meshes. 

*  Shell  with  doubly  contoured  markings. 

t  Head  broad,  short pillcliella,  169 

ft  Head  narrowed,  depressed. 

J  Antennules  normal rotunda,  169 

tt  Antennules  elongate alabameiisis,  170 

**  Shell  simply  marked. 

t  Claws  with  teeth reticulata,  170;  deutata,  170 

ft  Claws  without  teeth. 

t  Antennie  very  long punctata,  171 

JJ  AntenniB  normal  or  short. 

?  Post-abdomen  broad.      .     laticaudata.  171;  censors,  171 
1^  Post-abdomen  narrow. 

II  Head  not  angled  behind  the  eye.      .     quadranj^fula,  172 

nil  Head  abruptly  angled  behind  the  eye.    .      .     scitula,  172 

***  Shell  opening  pointed setcsa,  173 

c.  Shell  recticulate  with  rectangular  meshes nitida,  173 

II.     Head  with  a  curved  "horn." cornuta,  174 

[Not  noticed  in  the  key:  asperata,  173;  minuta,  173;  textilis,  173; 
rotuudata,  173;  ecliinata,  173  ] 

*  Ceriodaplinia  meg-ops  Sars. 
Plate  XLI,  Fig.  20. 
Birge  '78  (cristata). 

This  species  is  one  of  the  largest  and  most  readily  distinguished 
as  well  as  rarest  of  the  genus.  Very  characteristic  is  the  fine  anasto- 
mosing striatiou  which  breaks  up  into  reticulation  only  near  the  shell 
margins.  This  species  seems  to  form  the  transition  toward  Shnoceph- 
alus  with  Seapholeberis,  which,  however,  diverges  along  its  own  pecu- 
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liar  track.  The  length  is  sometimes  1.0  mm.  The  head  is  obscurely 
angulated  in  front  of  the  antennules,  which  are  large.  The  antennules 
of  the  male  are  long  and  have  hooked  seta  at  the  end. 

The  description  of  GeriodapJinia  cnstata  given  by  Birge  would  apply 
in  almost  every  particular  to  G.  megops,  though  he  seemed  to  overlook 
the  close  conformity.  The  size  is  much  less  (0.7  mm.),  and  the  post- 
abdomen  seems  more  abruptly  truncate;  moreover  the  number  of  anal 
spines  is  less.  The  crest  upon  the  dorsal  margin  may  be  the  effect  of 
prominences  such  as  are  described  by  P.  E.  Mueller;  at  any  rate,  in 
view  of  the  fact  that  but  few  specimens  were  discovered,  the  sugges- 
tion lies  near  thvit  G.  crisiata  is  the  young  or,  at  least,  a  reduced  form 
of  G.  megops.  Professor  Birge  writes  that  he  now  unites  crlstata  with 
{7.  megops. 

Found  at  Southampton,  Mass. 


Cerioflaplinia  pulcliella  Sars. 

Plate  XLI,  Figs.  14,  19. 

Very  much  like  G.  reticulata,  but  smaller.  Head  large,  turgid,  and 
angled  in  front  of  the  antennules,  foi-ming  almost  a  right  angle;  for- 
uices  moderate;  antennules  rather  large;  shell  oval,  reticulated  with 
double  contour  lines;  post-abdomen  of  medium  size,  narrowed  toward 
the  end,  slightly  truncate,  with  about  nine  spines;  terminal  claws 
short,  smooth.  The  flagellum  of  the  male  antennre  is  but  slightly 
hooked,  0.5  to  0.(3  mm.  long.  This  species  is  not  certainly  identified 
from  America,  though  a  form  with  smooth  claws  and  small  fornices 
occurs  with  G.  dentati  in  some  places. 


Ceriodaphnia  rotunda  Straus. 

Plates  XLT,  Figs.  12,  23;  XLII,  Fig.  1. 

Daphnia  rotunda — Straus,  Baird. 

As  said  by  Kurz,  this  species  is  not  easily  mistaken;  the  small  head 
(only  paralleled  by  the  following),  the  very  evident  reticulations  and 
the  broad  abdomen  give  it  a  peculiar  habitus  which  is  unmistakable. 

Head  depressed,  small,  spiny  below,  not  angulated;  fornices  promi- 
nent, thorned;  body  rotund,  almost  spined  above;  shell  doubly  retic- 
ulate; post-abdomen  broad,  with  seven  or  eight  anal  spines;  claws 
large,  smooth.  The  male  antennules  are  little  larger  than  those  of  the 
female.     I  have  not  yet  seen  this  species  in  America. 
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*  Ceriotlaphnia  alabaiuensis  Herrick. 

Plate  XLII,  Fig.  2. 

(American  Naturalist,  May,  1883.    Piate  V,  Figs.  11, 12.) 

This  species  was  seen  but  once  and  is  insulficiently  known.  The 
body  is  elongate,  quadrate,  the  shell  reticulated  with  double  contour 
lines,  the  head  very  small  and  produced  downward  below  the  eye, 
which  is  very  small,  the  antennules  are  longer  than  in  any  other  spe- 
cies, obviously  two-jointed,  with  a  lateral  seta;  the  antennae  are  very 
long;  post-abdomen  long  and  rather  narrow,  with  the  margins  nearly 
parallel,  truncate  at  the  end,  with  over  nine  anal  spines;  claws 
smooth,  abruptly  truncate.  My  drawing  represents  a  daphnia-like 
set  of  processes  for  closing  the  brood  cavity.     Length  1.0  mm. 

Tuscaloosa,  Ala. 

*  Ceriodaplinia  reticulata  Jurine. 

Plates  XLI,  Figs.  15,  21;  XLII,  Fig.  3;  XLIII,  Fig.  3;  XLIV,  Figs.  3,  4. 

Monoculus  reticulatus — Jurine. 
Daphnia  reticulata — Baird,  Leydig. 
Ceriodaphnia  quadrangula — Schoedler. 
Ceriodaplinia  fischeri — Leydig,  Schoedler,  etc. 

Head  long,  obscurely  angled  in  front  of  the  antennules;  fornices 
very  prominent;  antennules  small;  j)Ost-abdomen  of  moderate  size, 
rounded  at  the  end,  slightly  tapering;  about  eight  long  anal  teeth; 
terminal  claws  with  a  series  of  sharp  spines  at  the  base.  The  reticu- 
lations are  sharp  but  simple.  The  flagellum  of  the  male  antennule  is 
either  straight  or  moderately  curved.  Kurz  says  that  some  varieties 
have  the  fornices  blunt  while  others  are  sharp.  I  have  seen  only  the 
blunt  form,  which  is  then  much  like  the  next. 

[*  Cerioclaphnia  dentata  Birge.] 

This  form  differs  from  the  above  only  in  having  the  inside  of  the 
claws  fringed  with  minute  bristles  (sometimes  absent),  the  angle  of 
the  head  being  more  marked  and  the  fornices  less  prominent.  It  is 
difficult  to  say  whether  our  Minnesota  specimens  most  resemble  this 
or  the  typical  G.  reticulata  of  Europe.  They  seem  intermediate,  some 
having  fornices  with  an  abrupt  angle.  It  may  be  instructive  to  quote 
Kurz  on  the  European  G.  reticulata:  "Examples  occur  0.8  to  0.9  mm. 
long,  others  on  the  contrary  only  0.5  to  0.6  mm.  long  and  combining 
with  the  smaller  size  some  differential  characters.  In  the  larger  va- 
riety I  found  the  fornix  obtuse,  while  in  the  smaller  it  extends  in  a 
sharp  thorn  directed  upward  and  outward.     In  this  small  sub-species 
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the  secondary  teeth  of  the  claws  of  the  post- abdomen  seemed  to  be 
absent,  though  in  G.  reticulata  three  to  five  are  constantly  present." 
Professor  Birge  now  identifies  this  species  with  G.  reticulata. 

Ceriodaphnia  punctata  P.  E.  Mueller. 
Plate  XLI,  Fig.  13. 

Head  depressed,  rounded  at  the  end,  not  angulated,  ornamented 
with  minute  spines  within  the  hexagonal  areas.  Fornices  slightly 
prominent,  either  smooth  or  spiny;  antennules  very  long;  shell  rotund, 
reticulated;  post-abdomen  of  medium  size,  width  nearly  uniform, 
truncate  below  at  an  obtuse  angle;  anal  spines  large,  increasing 
toward  the  end;  claws  smooth.     Length  0.7  to  0.9  ram. 

Found  as  yet  only  in  Scandinavia. 

*  Ceriodaphnia  laticaudata  P.  E.  Mueller. 
Plate  XLI.  Fig.  22. 

Ceriodaphnia  quadrangula — Sars  (fide  Mueller). 
Ceriodaphnia  consors — Birge. 

Head  small,  depressed,  rounded  at  the  end,  not  angulated;  fornices 
prominent;  shell  roundish,  or  sub- quadrangular,  moderately  reticu- 
lated, antennules  rather  large;  post-abdomen  broad,  narrowed  from 
the  middle  to  the  end;  the  nine  or  ten  small  anal  spines  nearly  equal; 
claws  large  and  smooth.  In  P.  E.  Mueller's  time  males  unknown. 
Length  1.0  mm.  Specimens  0.6  mm.  long  from  Minnesota  agree  in 
most  respects,  but  the  reticulation  is  very  marked  and  irregular  and 
the  terminal  claws  are  pectinate.  This  form  constitutes  a  transition 
to  the  next. 

A  species  related  to  G.  laticaudata,  but  only  half  the  size,  was  found 
in  Clarke's  lake,  a  small  but  very  deep  pool,  containing  a  fauna  like 
that  of  the  Great  Lakes.  The  appearance  is  like  the  small  form 
alluded  to  under  that  species,  but  the  claws  are  smooth,  the  head  is 
slender  and  strongly  angled  behind  the  eyes,  and  the  antennules  are 
of  rather  large  size.  The  fornices  are  not  very  prominent.  The  shell 
is  large-reticulate  and  the  abdomen  is  large  and  obliquely  truncate, 
the  anal  teeth  being  very  large  and  strongly  curved.  The  only  indi- 
viduals seen  were  ephippial  females  measuring  0.55  mm.    This  may  be 

*  Ceriodaphnia  consors  Birge. 

Plates  XLII,  Fig.  4;  XLIV,  Figs.  5,  6. 

This  differs  from  G.  laticamlata  in  one  or  two  points,  being  about 
one-half  tke  size  and  having  fewer  caudal  teeth.    Birge  says  the  abdo- 
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men  is  broad  and  obliquely  traacate.     The  difference  between  being 
obliquely  truncate  and  narrowed  at  the  end  in  some  circumstances 
disappears,  so  that  really  this  species  seems  quite  close  to  laticaudata. 
Found  in  Madison,  Wis. 

Ceriodaphiiia  quadrang-ula  Mueller. 

Plate  XLI,  Figs.  16-18. 

Daphnia  quadrnngulo — O.  F.  Mueller. 
Daphnia  reticulata — Baird. 

Head  depressed,  rounded  at  the  end,  only  slightly  angled;  fornices 
prominent,  antennules  large;  post-abdomen  narrow,  of  equal  width 
for  the  lower  half,  rounded  at  the  end,  with  about  eight  small  spines; 
claws  smooth,  length  about  0.6  mm.  This  species  resembles  a  smooth- 
clawed  D.  reticulata. 

*  Ceriodaphnia  scitula  Herrick. 
Plates  XLII,  Figs.  5-8;  XLIV,  Figs.  1,  2;  XLV,  Fig.  1. 

One  of  the  most  abundant  species  of  Ceriodaphnia  in  Minnesota  is  a 
large  form  much  resembling  C.  qiiadrangula.  The  post-abdomen  is 
exactly  as  in  C.  reticulata  or  G.  dentata,  which  latter  it  resembles  in 
having  a  sharp  angulation  in  front  of  the  antennules.  The  shell  is 
oblong  and  heavily  marked  with  minute,  regular  hexagonal  lining; 
the  upper  angle  is  rather  sharp.  The  head  is  closely  appressed,  the 
fornices  are  prominent  and  abruptly  truncate  at  the  tip,  the  eye  is 
small,  the  pigment  fleck  also  small;  antennules  short.  The  post- 
abdomen  is  of  moderate  size,  narrowed  toward  the  end  and  armed 
with  about  ten  powerful  curved  spines;  the  terminal  claw  itself  is 
large  and  curved,  armed  only  with  fine  spines  extending  down  the  en- 
tire inner  side.  The  size  is  0.8  to  1.0  mm.;  color  pinkish,  opaque; 
antennae,  especially,  often  bright  piok.  Male  0.6  mm.;  flagellum  of 
the  male  antennce  long;  sensory  filaments  lateral,  also  one  anterior, 
lateral  flagellum. 

Distinguished  from  C.  qiiadrangula  by  the  prominent  fornices,  large 
anal  spines,  small  reticulations,  form  of  head  and  larger  size. 

A  small  variety  resembling  the  above  very  closely  is  the  common- 
est form  in  our  larger  lakes;  the  reticulation  is  commonly  larger  but 
less  distinct,  the  head  is  depressed  and  narrowed,  with  a  sinuous 
upper  outline.  The  fornices  are  prominent  and  the  form  of  the  post- 
abdomen  is  exactly  as  in  the  last.  The  spines  of  the  post-abdomen 
are  very  long  and  seated  on  small  eminences.  The  length  hardly  ex- 
ceeds 0.55  mm.     The  claw  is  densely  ciliated,  but  not  spined;  these 
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smaller  forms  have  but  few  eggs  (two).  The  young  have  a  thorn  on 
the  augie  of  the  fornices.  Plate  XLV,  fig.  1,  represents  the  ephippial 
female  of  this  species.  There  seems  no  reason  to  doubt  that  this  is 
only  a  variety  of  G.  scitula.  The  small  form  of  (7.  reticulata  mentioned 
by  Kurz  might  be  referred  here,  while  the  larger  form  with  less  promi- 
nent fornices  is  not  so  different  from  the  American  G.  dcntata. 


Ceriodaplinia  nitida  Schoedler. 
Ceriodaphnia  qiiadrangula — Leydig. 

This  species  seems  to  be  characterized  by  the  quadrangular  form 
of  the  meshes  of  the  shell-markings  and  the  presence  of  teeth  upon 
the  claws.     Probably  invalid. 

Geriodaphnia  asperata  and  G.  minuta  of  Moniez  have  remained  un- 
known to  me.  Of.  Note  sur  des  Ostracodes,  Cladoceres,  et  Hy- 
drachnides  observes  en  Xormandie.  Bid.  cf  etudes  sclentifiques  de  Paris, 
1887. 

Geriodaphnia  textiUs  Dana  is  not  sufficiently  fully  figured  to  allow 
of  a  suggestion  as  to  its  affinities. 

Daphnia  rottmdala  Say  is  very  probably  a  member  of  this  genus, 
though  the  description  is  hardly  intelligible.  "Body  rounded  behind; 
upper  antennae  three-branched,  a  small  spine  above  at  the  joints; 
lower  five-banched;  color  white.  Length  0.5mm."  It  is  probable  that 
we  should  read  "upper  branch  of  anbennee  with  three  setaj,''  etc.,  in 
which  case  we  may  identify  the  above  with  Ghydorus  or  the  like. 

Ceriodapliaia  setosa  Matile. 
Matile  '90. 

Body  spherical,  resembling  G.  rotunda  and  G.  laticaudata,  brownish 
red.  Head  small,  depressed.  Front  uniformly  rounded.  A  deep 
depression  between  head  and  body.  Fornix  moderate,  spiny.  Head 
and  body  ornamented  with  polygonal  meshes  from  every  angle  of 
which  springs  a  spine  perpendicular  to  the  surface.  Antennae  very 
short.  Autennules  rather  long,  lateral  seta  nearer  the  base  than  the 
tip.  Post  abdomen  large,  gradually  narrowed  toward  the  end.  Anal 
teeth  seven  or  eight  and  nearly  equal.  Claw  armed  with  a  series  of 
fine  cilia.  Eye  large.  Macula  small.  Length  0.42  to  0.57  mm.; 
heighth  0.27  to  0.36  mm. 

It  is  probable  that  this  is  identical  with  Geriodaphnia  echinata 
Moniez  ('87,  p.  512),  but  there  are  minor  differences  and  the  problem 
must  be  left  open. 
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Ceriodaphnia  cornuta  Sars. 

Sars  '85. 

This  interesting  species  furnishes  further  evidence  of  the  close  re- 
lation between  CeHodoplinia  and  Scaplwleheris  by  the  possession  of  a 
frontal  spine  or  "horn."  Head  much  depressed,  with  frontal  part 
slightly  dilated.  A  process  arises  directly  cephalad  of  the  eye,  an- 
other forming  a  beak.  Caraj^ace  broadly  oval,  tumid,  with  a  bifid 
caudal  projection  from  the  upper  angle.  Whole  shell  distinctly  retic" 
ulate  with  polygonal  markings.  Antennules  short,  fusiform,  lateral 
seta  near  the  middle.  Two  distinct  abdominal  processes.  Anal  spines 
about  eight.  Claw  without  basal  teeth.  Length  0.6  mm.  The  form 
resembles  G.  quadrangula.     The  foruices  are  acute. 

GENUS   SCAPHOLEBERIS. 

The  genus  Scapholeberis  stands  rather  closely  related  to  Ceriodaph- 
nia, from  which  it  is  at  once  distinguished  by  the  angled  or  spined 
lower  posterior  angle  of  the  shell.  The  head  is  rather  clumsy,  and  the 
continuation  of  the  fornices  runs  toward  the  apex  of  the  incurved  beak, 
which  commonly  lies  within  the  valves  of  the  shell.  The  lower  ante- 
rior angle  has  a  prominence  and  there  is  a  basin-shaped  area  inclosing 
the  base  of  the  antenme,  part  of  which  lies  on  the  shell  and  part  on 
the  head.  This  area  is  more  strongly  lined  or  reticulated  than  the 
rest  of  the  shell.  The  lower  margin  is  straight  and  terminates,  in 
most  forms,  in  a  long  scythe- shaped  spine  which  is  directed  backward. 
The  shell  itself  is  usually  indistinctly  reticulate  or  unmarked,  and 
commonly  is  deep  colored.  The  post-abdomen  is  very  like  Geriodaph- 
nia  or  more  as  in  Simocejihalus;  the  anal  spines  are  few  and  the  older 
specimens  have  more  than  the  young;  the  place  at  which  additional 
spines  are  to  appear  is  marked  by  prominences.  The  eye  is  of  mod- 
erate size,  the  pigment  fleck  rather  small  and  the  antennules  short 
and  hidden  by  the  beak.  The  antennteare  of  small  size  and  generally 
dark  colored.  The  ephippium  contains  but  one  egg;  the  males  do  not 
have  altered  antennae  or  feet.  The  sexual  periods  fall  in  early  sum- 
mer and  in  autumn,  according  to  Weismann;  the  males  appear  but 
sparingly.  The  species  *S'.  mncronata  is  very  abundant  everywhere, 
while  the  others  are  less  frequently  seen. 

*  Scapholeberis  mucrouata  Mueller. 
Plates  XLIII,  Figs.  4-7;  XLV,  Fig.  5. 
DapJmia  mucronata — Mueller,  LieYin,  Lilljeborg,  Fischer,  Leydig,  Baiid,  Herrick. 
This  well-known  species  with  rather  short  spines  below  is  found 
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abundantly  everywhere.  In  this  country  at  least  it  is  characterized 
by  a  dark  color.  The  head  is  large,  rounded  in  front  of  the  large  eye, 
serrate  below  and  extending  posteriorly  into  a  roundish  beak,  back  of 
which  are  the  short  antennules.  The  fornices  are  very  short  and 
rounded;  a  line  connects  the  fornices  with  the  beak  by  a  sudden  de- 
flection downward;  it  sets  off  the  area  which  forms  a  part  of  the  basin 
of  the  antennce.  A  second  line  springing  from  just  above  the  termin- 
ation of  the  fornices  passes  over  the  eye  by  a  broad  curve.  The  post- 
abdomen  is  truncate  and  bears  beside  the  terminal  claws  four  or  more 
spines  which  rapidly  decrease  in  size.  The  claws  are  minutely  spined; 
the  spines  on  the  shell  are  of  variable  length,  but  do  not  exceed  one- 
fourth  the  length  of  the  remainder  of  the  lower  margin.  This  species 
ranges  over  all  Europe  and  eastern  United  States. 
Length  0.6  to  0.8  mm.  . 

Scapholeberis  eoriiuta  Schoedler. 

Plate  XLV,  Fig.  6. 

Mbnoculus  bispinosus — De  Geer. 

Daphnia  mucronata  var.  acute  rostrata — Baird. 

Scapholeberis  mucronata  var.  fronte  cornuta — P.  E.  Mueller. 

This  species  differs  from  the  above  only  in  having  a  sharp  curved 
horn  on  the  head  in  front  of  the  eye.  The  use  of  this  appendage  can 
only  be  conjectured;  but  it  may  be  that,  like  the  curved  beak  of  Bip- 
opliilus,  it  serves  to  clear  away  rubbish  in  the  filth  in  which  these  ani- 
mals frequently  live.  This  form,  be  it  variety  or  species,  is  not  known 
in  America. 

*  Scapholeberis  armata  Herrick. 
Plate  XLII,  Figs.  10,  11. 
Scapholeberis  mucronata  var.  armata — Herrick. 

A  very  beautiful  and  unique  species,  which  possesses  the  extreme 
development  of  the  peculiarities  of  the  genus.  The  head  is  shaped 
very  much  as  in  the  previous  species,  the  fornix  is  squarish,  the  basin 
for  the  antennsB  is  small.  The  upper  lines  from  the  fornix  meet  be- 
hind the  eye;  the  form  of  the  shell  is  as  in  the  above,  but  the  spines 
upon  the  lower  margin  are  longer.  The  scythe-like  spine  on  the  lower 
angles  of  the  valves  is  extremely  long,  falling  little  short,  in  extreme 
cases,  of  being  as  long  ias  the  entire  lower  margin,  in  others  about  one- 
half  as  large.  There  are  the  usual  lines  parallel  to  the  lower  edge 
of  the  shell.  The  specimens  having  the  longest  spines  were  found  in 
fresh  water  about  Mobile,  Ala. ,  but  the  species  occurs  in  Minnesota 
and  intermediate  points,  though  sparingly.  Probably  the  earlier  plan 
of  regarding  this  as  a  variety  of  S.  mucronata  is  nearer  correct. 
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*Scapliolel)eris  aurita  Fischer. 

Daphnia  aurita — Fischer. 
Scaphohberis  nasuta — Birge. 

Form  mucli  as  in  the  last,  head  shorter,  "prolonged  into  a  rather 
sharp  beak,  at  whose  apex  the  continuations  of  the  fornices  unite. 
The  beak  does  not  project  downward  as  in  S.  nmcronata,  but  backward, 
and  in  its  natural  position  lies  between  the  valves."  The  usual  reticu- 
lated and  lined  areas  are  present  and  the  balance  of  the  shell  is  covered 
with  "small  pointed  projections."  "The  antennules  are  much  larger 
than  in  S.  ynucronata,  though  they  do  not  project  beyond  the  rostrum." 
The  pigment  fleck  is  long  and  large;  the  post-abdomen  is  much  as  in 
the  preceding  species;  the  terminal  claws  have  several  fine  teeth. 
The  males  have  the  opening  of  the  vas  deferens  close  behind  the 
terminal  claws;  raucro  short  and  blunt,  length  1.0  mm.  This  species 
is  very  near  the  next,  but  differs  in  several  particulars.  It  forms  the 
transition  to  the  next,  which  is  the  extreme  of  the  genus  in  a  direction 
converse  to  that  pursued  by  the  8.  armata. 

*  Scapholeberis  aug^ulata  Herrick. 

Plates  XLII,  Figs.  9,  9a;  XLV,  Figs.  7,  7a. 

Herrick  '83. 

Form  as  in  the  above,  but  comparatively  larger;  valves  quadran- 
gular, anterior  margin  strongly  arched;  head  short,  only  slightly  con- 
cave below  the  eyes;  the  beak  is  as  in  S.  nasuta,  but  seems  to  be  directed 
more  nearly  directly  downward  than  in  that  species.  The  antennules 
are  long  and  resemble  those  of  jSimocephalus.  The  pigment  fleck  is 
square  and  rather  large;  the  antennae  are  of  the  usual  size.  The  re- 
ticulated areas  are  as  in  the  other  species.  The  post-abdomen  is  more 
as  in  Daphnia,  not  so  squarely  truncate  and  with  five  to  seven  large 
teeth;  the  first  foot  has  one  elongated  jointed  seta;  the  posterior  angle 
of  the  shell  has  no  spine,  at  most  there  is  a  somewhat  prominent  acute 
angle,  the  inner  shell  layer  is  armed  at  this  point  with  some  elongated 
teeth  as  in  the  corresponding  situation  in  Sbnocephalus.  On  the  whole, 
there  is  a  similarity  to  that  genus  in  this  as  well  as  in  the  previous 
species.  S.  nasuta  has  a  short  spine  and  elongated  pigment  fleck,  the 
present  species  has  a  squarish  but  rather  large  fleck  and  no  spine;  the 
post- abdomen  has  a  greater  number  of  spines  than  any  other  species. 
South  of  Tennessee  river,  in  Alabama  and  Mississippi. 

The  species  of  this  genus  are  predominatingly  American,  four  out 
five  being  found  in  the  United  States;  the  fifth,  moreover,  is  more 
often  regarded  a  variety  of  one  of  the  others;  in  fact,  the  absence  of 


ENTOMOSTEACA   OF   MINNESOTA.  177 

S.  cornuta  from  America  is  one  of  the  most  important  supports  of  the 
specific  independence  of  the  two  forms.  All  the  species  delight  in 
disporting  themselves  near  the  surface  in  sunny  weather. 

GENUS  SIMOCEPHALUS. 

Although  a  very  well  circumscribed  group,  this  genus  passes  into 
the  next  rather  directly  by  means  of  S.  macrothroides.  The  connection 
on  the  other  hand  seems  to  be  by  the  way  of  Scapholeberis,  though 
there  is  a  rather  broad  separation  between  even  Scaylwleberis  angulaia 
and  any  known  Simocephalus.  The  enlarged  spines  near  the  angle 
of  the  shell  and  the  form  of  the  antennules  as  well  as  some  other 
points,  show  a  transition  through  that  species  toward  the  present 
genus.  The  general  form  is  quadrate  with  the  lower  posterior 
margin  sinuate;  in  young  specimens  the  shell  is  nearly  a  perfect  rect- 
angle. The  upper  margin  is  produced  more  or  less  at  the  point  of 
union  with  the  free  posterior  margin,  and  the  shell  is  either  arched 
or  very  abruptly  angled  above  the  prominence  in  old  females.  The 
head  is  produced  into  a  projection  at  the  eye,  Avhile  the  beak  proper 
is  between  the  anterior  margins  of  the  valves;  the  pigment  fleck  is 
rather  large  and  variously  shaped.  The  fornices  are  larger  than  in 
ScapJwleberis  and  extend  to  the  front  of  the  head  over  the  eyes;  the  an- 
tennules have  a  lateral  flagellum  which  is  large  and  lance-shaped. 
The  post-abdomen  varies  very  little  in  shape;  it  is  truncate  and  exca- 
vated below  and  very  broad.  The  anal  teeth  are  few,  large,  curved, 
pectinate;  the  claws  are  straightish  and  pectinate  or  spined;  the 
labrum  is  shaped  as  in  Daphnia;  the  anterior  part  of  the  stomach  has 
the  usual  coeca. 

The  members  of  this  genus  are  among  the  most  abundant  and  con- 
spicuous of  the  family  and  are  more  persistent  during  the  changing 
seasons  than  any  other  form.  *8'.  vetulus,  the  commonest  species,  stands 
in  the  centre  of  the  genus,  while  two  extremes  are  expressed  by  the 
other  members  of  the  group. 

The  winter  or  sexually  produced  eggs  are  lodged  in  an  ephippium 
or  saddle-like  modification  of  the  shell,  which  is  finely  reticulate;  while 
the  shell  is  usually  marked  by  fine  anastamosing  lines  which,  in  some 
species,  show  clearly  their  derivation  from  a  rather  fine  hexagonal 
marking. 

The  sexual  periods,  when  males  are  produced,  occur  in  autumn  and 
spring.  The  males  have  few  distinguishing  characteristics,  the  form 
being  that  of  the  young  female. 

The  opening  of  the  vasa  deferentia  is  back  of  the  anus,  hence  these 
ducts  cross  the  course  of  the  intestine.    They  have  ejaculatory  muscles 
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about  the  lower  part.  The  smaller  species  are  frequently  deeply  col- 
ored with  piuk,  purple  and  bi'own  fatty  deposits  and  the  markings  are 
more  conspicuous  than  in  the  American  Uurycercus,  which  is  itself 
often  brightly  spotted  with  blue  or  purple.  The  aspect  in  the  water 
is  between  that  of  Uurycercus  and  Daphnia. 

The  first  mention  made  of  any  member  of  this  genus  in  America  is 
Say's  description,  repeated  in  Dekay's  Crustacea  of  New  Tork,  of 
Daphnia  angulata.  This  description  which  follows  is  quite  sufficient 
to  identify  the  genus,  and  indeed  to  indicate  that  either  8.  americanus 
or  a  related  form  is  intended,  but  it  is  hardly  competent  to  alter  names 
the  significance  of  which  is  quite  clear. 

"Sides  striate  with  numerous  parallel  minute  oblique  lines;  hind 
edge  of  the  body  with  a  prominent  angle  in  the  middle.  Antennae 
with  four  filaments  on  the  upper  and  five  on  the  lower  branch.  Color 
white  or  red.  Length  0.1  mm.  Stagnant  water  in  the  forests  of  the 
Southern  states." 


*  Simocephalus  vetulus  Mueller. 

Plates  XLIV,  Fig.  7;  LII,  Figs.  6-9. 

Daphnia  vetula — Balrd,  Herrick. 

Daphnia  sima — Mueller,  Latreille,  Bosc,  Ramdohr,Gruithuisen,  Desmarest,  Lamarck, 
M.  Edwards,  Koch,  Gmelin,  Manuel,  Jurine,  Lilljeborg,  Leydig. 

This  commonest  and  one  of  the  largest  species  is  apparently  dis- 
tributed over  the  northern  hemisphere  and  abounds  in  all  the  more 
shallow  lakes.  The  head  is  rounded  in  front  and  is  not  angled  between 
the  prominence  of  the  eye  and  the  beak.  The  body  is  very  large  and 
not  abruptly  angled  above,  the  spine  of  the  shell  being  inconspicuous 
and  high,  so  that  the  free  posterior  edges  of  the  shell  lack  little  of 
equaling  the  greatest  height  of  the  shell.  The  shell  is  covered  with 
minute  dense  striations  which  spring  from  the  free  edges.  The  pig- 
ment fleck  is  elongated  in  old  specimens  and  the  upper  angle  follows 
up  beside  the  suture  separating  the  antennary  basin  from  the  rest  of 
the  shell  of  the  head.  The  antennules  are  ornamented  with  minute 
spines.  At  the  lower  angle  of  the  shell  are  three  curved  spines  which 
differ  from  the  preceding  filaments.  The  number  of  eggs  which  are 
produced  at  once  is  truly  immense.  Under  favorable  circumstances 
this  species  reaches  a  large  size,  falling  little  if  any  short  of  3.0  mm. 
8.  vetulus  lives,  by  preference,  among  the  leaves  of  aquatic  vegetation. 
With  us  this  species  seems  to  live  in  the  smaller  pools  as  well  as  in 
lakes  of  some  size.  I  am  not  able  to  see  any  difference  in  this  respect 
between  the  various  species. 
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*Siinocephalus  serrulatus  Koch.. 

Daphnia  serrtilaia — Koch,  Lievin,  Fischer,  Lilljeborg. 

Head  narrow,  extending  anteriorly  into  a  sharp  spiny  angle  in  front 
of  the  eye.  Dorsal  line  of  the  shell  abruptly  angled  or  curved  pos- 
teriorly, projecting  to  form  a  broad  obtuse  spine  behind;  this  spine  is 
serrate  with  sharp  teeth  and  lies  somewhat  above  the  middle  of  the 
height  of  the  animal,  so  that  the  free  posterior  margins  of  the  shell 
fall  much  short  of  reaching  the  greatest  height  of  the  shell.  Post- 
abmomen  of  the  usual  form,  with  the  claws  armed  with  two  series  of 
opines  or  bristles,  the  outer  being  much  the  larger;  anal  teeth  curved 
or  angled,  dentate;  pigment  fleck  triangular  or  rhomboidal.  Length 
2.0  to  2.5  mm. 

I  am  not  sure  that  the  three  following  species  are  more  than  varie- 
ties; the  first  in  particular  is  very  close  to  the  European  type. 

[*  Sinioceplialus  aniericanus  Birge.] 
Plate  XLV,  Fig.  9. 

My  own  observations  of  this  form  made  throughout  the  Mississippi 
Yalley  are  not  in  complete  accord  with  the  description  of  Birge,  but 
it  seems  improbable  that  there  is  any  mistake  in  the  identification. 
The  very  generally  distributed  form  on  which  this  species  rests  is 
subject  to  marked  variations  within  certain  limits.  This  species  dif- 
fers from  S.  serrnlatus  in  the  following  points.  The  head,  although 
prominent  and  spiny  near  the  eye,  is  not  angled  between  this  promi- 
nence and  the  beak;  in  fact,  it  is  either  straight  or  simply  curved. 
The  pigment  fleck  is  usually  rhomboidal  and  only  occasionally  oval, 
triangular  or  irregular.  In  other  respects  the  agreement  is  rather 
close;  the  terminal  claws  have  two  series  of  spines,  one  of  which  is 
larger  (not,  as  said  by  Birge,  equal);  the  outer  series  is  not  so  much 
larger  as  in  *S'.  rostratus,  but  not  nearly  as  inconspicuous  as  in  8.  vetulus. 
The  terminal  claws  are  rather  evenly  curved.  This  species  is  frequently 
colored  with  pink  or  brown  markings.  In  old  females  the  back  is 
squarely  angled  above,  forming  a  pocket  for  the  eggs.  The  size  falls 
short  of  that  of  the  last  species.  I  have  found  this  species  from  the 
Gulf  of  Mexico  to  Minnesota.  Professor  Birge  now  recognizes  this  as 
S.  serrulatus. 

*  Sinioceplialus  rostratus  Herrick. 
Herrick  '84. 

This  form  is  of  the  size  and  color  of  8.  amertcanus,  and  approaches 

nearest  to  Schoedler's  8.  exspiyiosus  in  general  characters.    The  back  is 

arched  above  but  not  abruptly  angled;  the  spine  is  as  in  8.  amerkmms 

but  not  so  low.    The  free  posterior  shell  margins  are  somewhat  shorter 

12 
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than  the  greatest  height  of  the  shell.  The  head  is  produced  below  the 
eyes  in  an  angle  like  a  right  angle,  which  is  not  spiny.  The  lower 
margin  of  the  head  is  excavated  to  form  a  right  angle,  and  in  front  of 
the  smooth  antennules  forms  a  very  prominent  beak,  beyond  which 
the  antennules  reach  but  a  S'hort  distance.  The  terminal  claws  of  the 
post-abdomen  are  straightish  and  are  more  heavily  spined  than 
in  the  preceding;  the  anal  spines  are  doubly  curved  or  geniculate. 
The  pigment  fleck  is  rhomboid  or  pentagonal;  the  antennules  are 
smooth.  The  abdominal  processes  differ  somewhat  from  the  previous 
species,  in  which  the  second  one  is  rounded  above,  for  in  this  it  is 
squarely  truncate.  This  species  was  found  only  in  shallow  pools  at 
Ocean  Springs,  Miss.,  and  was  very  carefully  compared  with  ^S*.  ameri- 
canus,  which  is  also  found  there. 

Simocephalus  exspinosiis  Koch. 

Head  extending  into  an  obtuse  angle  at  the  eye,  pigment  fleck 
rhomboidal.  Shell  without  a  spine;  maximum  height  of  the  shell 
greater  than  that  of  the  free  posterior  margin.  Caudal  claws  with  an 
unequal  series  of  spines;  anal  spines  evenly  curved.  There  is  little 
to  distinguish  the  above  from  this  species  save  the  geniculate  anal 
spines  and  the  presence  of  a  blunt  spine  on  the  shell. 

Var.  congener  Schoedler  has  the  lower  outline  of  the  head  sinuate 
instead  of  angled. 

*  Simocephalus  daphnoides  Herrick. 

Plate  XLVI,  Figs.  5,6. 

Herrick  '83. 

A  curious  transition  form,  found  only  south  of  the  Tennessee  river^ 
was  described  in  the  American  Naturalist  for  May,  1883,  under  this 
name.  By  an  oversight  a  comparison  made  with  ti.  americanus  ap- 
peared as  though  made  with  S.  vetulus.  The  general  shape  is  ovalj 
the  greatest  height  of  the  valves  lies  near  the  middle  and  not  posterior 
to  it  as  in  all  the  other  species.  The  head  is  short,  depressed,  rounded 
in  front;  the  beak  is  wanting;  the  lower  margin  of  the  head  is  straight. 
The  pigment  fleck  is  small,  oval  or  irregular;  the  fornices  are  small 
and  short.     The  antennules  are  smooth. 

The  post-abdomen  is  narrow,  shaped  more  as  in  Daphnia;  the  ter- 
minal claws  are  straightish  and  fringed  part  way  with  spines;  the  anal 
spines  are  slightly  curved.  The  i^rocesses  of  the  abdomen  are  long,  as 
in  Daphnia.  The  shell  is  covered  by  the  characteristic  striations  and 
extend  into  a  blunt  spine.  In  every  detail,  almost,  there  is  an  ap- 
proach toward  the  genus  Daphnia,  while  the  general  result   is  sufi&- 
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ciently  like  Simoce'phalus.  The  lower  angle  of  the  shell  is  not  armed 
with  the  peculiar  curved  spines  as  in  all  the  other  species.  This  species 
becomes  over  one-tenth  inch  long.  In  such  old  individuals  the  spine 
is  nearly  midway  of  the  height. 

One  could  wish  a  trifle  closer  link  to  ScapJiolcberis  than  that  furnished 
by  S.  angulata;  but,  on  the  whole,  the  position  of  this  genus  can  not 
well  be  called  in  question.  America  has  four  species  out  of  the  six 
known  and  but  one  of  these  certainly  identical  with  the  European, 
though  others  are  probably  closely  related. 

GENUS  DAPHNIA. 

Long  considered  the  type  of  the  family,  this  genus  is  most  frequently 
seen,  or,  at  least,  is  more  conspicuous  than  any  other  group.  It  has 
already  been  pointed  out  that  the  forms  here  united  are  the  extreme 
development  of  a  diverging  line.  Shnocephalus  is  the  link  connecting 
it  with  the  typical  forms  of  the  family.  As  might  be  expected,  this 
genus  presents  more  puzzling  problems  than  any  of  the  others.  It  con- 
tains more  peculiarities  of  structure  and  diversities  of  habit  and  de- 
velopment than  any  other  of  the  genera.  Here  the  sexual  differences  are 
most  interesting.  The  young  are  hatched  with  a  pendant  appendage 
attached  to  the  upper  posterior  angle  of  the  shell,  which  soon  becomes 
the  rigid  spine  characteristic  of  the  younger  stages  and  males  of  the 
genus.  The  females  almost  immediately  after  birth  commence  the 
production  of  eggs  by  an  asexual  process.  Groups  of  epithelial  cells 
containing  four  each  are  formed  and  one  of  the  cells  of  each  group 
develops  at  the  expense  of  the  others,  forming  the  egg.  Many  such 
eggs  are  laid  simultaneously  and  deposited  in  the  cavity  between  the 
shell  and  the  dorsal  part  of  the  animal.  The  eggs  are  prevented  from 
escaping  by  means  of  three  long  processes,  of  which  the  first  is  much, 
the  larger  and  curves  forward.  At  stated  periods  in  spring  and  autumu 
the  males  appear;  the  females  of  the  generation  in  which  occur  the 
males  have  a  tendency  to  produce  eggs  of  a  different  sort  charged  with 
a  different  mission.  At  the  same  time  the  upper  portion  of  the  shell 
(that  surrounding  the  brood  cavity)  becomes  finely  reticulated  and 
pigment  is  deposited  between  its  layers.  This  ephippium,  as  it  is 
called,  in  allusion  to  its  saddle-like  form,  is  the  case  in  which  the 
winter  egg  is  to  pass  the  period  of  cold  or  drought  which  is  to  follow. 
The  method  of  the  formation  of  the  ephippium  is  obscure  and,  in  spite 
of  the  investigations  of  Lubbock  and  Smitt,  considerable  remains  to 
be  learned  with  reference  to  this  interesting  modification  of  the  shell. 
Some  rather  careful  study  has  been  devoted  to  this  subject  by  the 
writer,  but  it  was  unfortunately  interrupted  before  completion.    The 
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most  promising  method  of  pursuing  the  investigation  is  that  of 
sectioning  ephippial  females  in  various  stages  with  the  microtome. 
A  preparation  of  soap  was  employed  with  partial  success  as  a  medium 
for  embedding. 

Development  of  Daphnia. 

Although  the  careful  researches  of  Claus  and  Grobben  have  added 
much  to  our  otherwise  rather  meager  knowledge  of  the  development 
of  the  Gladocera,  there  still  remain  many  interesting  points,  particu- 
larly with  reference  to  the  individual  species,  which  merit  careful 
study. 

The  following  observations  relate  to  the  single  species  D.  schcefferi 
which  was  available  during  a  short  stay  in  Leipzig. 

The  winter  eggs  of  D.  sch(€^eri  are  two  in  number  and  are  lodged 
in  the  well  known  manner  in  an  ephij)pium. 

The  shape  of  these  eggs  is  sharply  ovoid,  there  being  no  distin- 
guishable difference  between  the  two  ends.  The  position  in  the 
ephippium  is  not,  as  might  be  expected,  with  the  longer  diameter 
parallel  to  the  axis  of  the  body,  but  the  posterior  end  is  slightly  ele- 
vated. This  is  undoubtedly  due  to  frequent  elevation  of  the  abdomen 
l)etween  the  valves  during  the  extrusion  of  the  eggs. 

The  color  is  dark  green  and  the  only  protection  as  the  egg  leaves 
the  ovary  is  a  thick,  tough  shell  which  is  at  first  so  soft  as  to  be  sus- 
ceptible to  pressure.  It  is  thus  reticulated,  apparently  through  the 
simple  pressure  of  the  walls  of  the  ephippium. 

The  length  is  0.43  mm.;  width  0.33  mm.  in  the  average,  though 
eggs  were  occasionally  found  of  an  elongated  form,  measuring  0.48, 
0.31  mm.  The  contents  of  the  egg  consist  of  spheres  of  greenish 
plasma  of  various  sizes  and  fat  or  oil  drops.  These  oil  globules  are 
not  very  numerous  as  compared  with  those  of  the  summer  eggs,  and 
likewise  never  attain  the  dominant  size  seen  in  the  latter.  The  various 
forms  assumed  by  the  plasma  balls  are  perplexing  but  frequently  result 
from  the  action  of  external  agents.  The  cleavage  stage  was  not 
seen,  and  if  actual  segmentation  takes  place,  it  must  be  inconspicuous 
as  would  be  expected  from  the  large  quantity  of  yolk  jiresent.  The 
differentiation  of  the  blastoderm  occurs  very  early,  perhaps  in  the 
ovary  itself,  and  the  result  is  a  tolerably  uniform  layer  of  prismatic 
cells.  The  egg  now  comes  to  a  period  of  repose  after  the  blastoderm 
has  produced  a  second  external  envelope  apparently  by  simple 
secretion. 

This  envelope  consists  of  a  fine  structureless  membrane.  The  Qgg, 
under  ordinary  circumstances,  remains  dormant  during  the  winter  in 
this  most  favorable  stage.     The  reason  for  which  is  evidently  the  fact 
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that  the  differentiation  has  proceeded  to  the  extent  of  producing  the 
greatest  nnmberof  protective  layers  without  materially  increasing  the 
complexity,  and  thus  the  sensitiveness,  of  the  organism.  Under  favor- 
able circumstances  the  development  proceeds  farther  and  near  one 
pole  appears  a  slight  indenture  of  the  surface  which  grows  deeper  and 
seems  to  form  a  true  invagination.  This  blastopore,  if  such  it  really 
be,  remains  for  some  time,  generally  till  the  two  "Scheitel"  plates 
appear.  These  "Scheitelplatte"  are- formed  by  a  simultaneous  thick- 
ening and  lengthening  of  the  cells  of  limited  areas  on  opposite  sides  of 
the  egg,  near  the  opposite  pole  from  that  occupied  by  the  blastopore. 
The  "Scheitelplatte"  are  situated  at  right  angles  to  a  plane  perpen- 
dicular to  the  blastopore.  The  nuclei  of  the  cells  of  the  "Scheitel- 
platte"  are  nearly  0.0208  mm.  in  diameter,  while  those  of  the  other 
blastoderm  cells  are  about  half  that  size. 

The  egg  remains  a  long  time  in  this  stage,  while  the  following 
stages  are  passed  through  quite  rapidly  till  the  embryo  assumes  it& 
nauplius  form.  The  remainder  of  the  development  agrees,  so  far  as 
seen,  quite  fully  with  that  of  the  summer  eggs,  to  which  we  will  now 
return. 

The  summer  eggs  vary  greatly  in  size  and  number,  but  are  nearly 
as  large  as  the  winter  eggs.  The  number  is  sometimes  reduced  to 
two  or  three  or  rises  to  as  many  as  fifteen  or  even  more.  In  color  the 
eggs  vary  from  green  to  brown.  The  fresh  egg  consists,  as  the  winter 
egg,  of  two  sorts  of  yolk  spheres.  The  plasma  or  formative  yolk  con- 
tains colored  globules  of  rather  small  size,  distributed  throughout  the 
whole  of  the  mass  quite  uniformly.  The  food  yolk  or  oil  globules 
assort  themselves  in  two  sizes;  first,  a  few  (generally  three)  very  large 
oil  drops,  which  persist  throughout  the  earlier  stages  of  the  embryo; 
second,  smaller  globules  of  apparently  the  same  character,  which  are 
quite  numerous  and  form  a  very  considerable  part  of  the  contents  of 
the  egg.  In  an  egg  of  about  0.35  mm.  in  diameter,  the  largest  of  the 
smaller  size  of  oil  drops  measured  0.029  mm.,  while  the  larger  three 
exceeded  0.060  mm.  The  oil  drops  are  distinguishable  by  their  light 
refractive  power,  pellucidity  and  the  intense  dark  brown  or  black 
color  assumed  when  treated  with  osmic  acid.  The  latter  reagent 
affects  the  formative  yolk  but  slightly.  It  will  be  seen  that  though 
the  summer  egg  is  nearly  as  large  as  the  "Dauerei"  in  some  cases,  yet 
the  relative  amount  of  formative  yolk  is  more  diverse  than  at  first 
appears. 

The  great  similarity  between  the  two  sorts  of  eggs  in  D(fphn'm 
schceferi  is  throughout  striking  as  compared  with  Moina,  the  only  one 
of  the  DaphnldcB  the  development  of  which  is  fully  studied.  In  the 
summer  eggs  I  have  not  been  able  to  see  the  complete  segmentation 
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described  for  Moiiia.  The  following  stages  are  niuch  as  described  by 
Grobben.  An  invagination  occurs  and  a  median  swelling  appears  on 
the  ventral  aspect  of  the  egg. 

Labrum  and  second  antennre  bud  out  and  are  soon  followed  by  the 
antennae,  mandibles  and  two  pairs  of  maxill?e,  after  which  the  five 
pairs  of  feet  soon  appear.  In  an  early  stage  there  is  present  a  basal 
palpus  to  the  second  antennae,  a  fact  not  before  observed,  and  this  per- 
sists as  the  small  two-bristled  wart  found  on  the  basal  joint  of  the  an- 
tenna. It  is  a  conspicuous  object  in  the  embryo  and  is  thus  a  true 
embryonic  organ. 

The  eyes  of  the  embryo  appear  as  two  separate  pigmented  flecks 
which  approximate  and  are  covered  with  an  oval  refractive  body, 
which  later  is  penetrated  by  the  pigment  and  divides  to  form  the 
small  lenses.  Soon  after  this  the  shell  grows  over  the  eye  as  described 
for  Moina. 

The  first  indication  of  the  shell  appears  as  two  folds  of  the  maxil- 
lary region  of  the  back,  being  thickest  laterally.  These  grow  forward 
and  backward  to  form  the  cephalic  and  body  shield.  At  a  little  later 
stage  there  appears  a  very  interesting  modification  of  the  shell  which 
stands  in  close  relation  to  the  growth  of  the  brood  sac.  A  slight  pro- 
tuberance appears  on  the  margin  of  the  shell  in  the  median  dorsal 
line  and  extends  toward  the  abdomen.  It  grows  much  more  rapidly 
than  the  other  parts  of  the  shell  and,  in  a  later  stage,  forms  a  compara- 
tively enormous  tail,  which  curves  under  the  animal  between  the 
shell  valves  which  now  extend  beyond  the  body.  This  ''  tail "  extends 
well  along  the  ventral  margin  of  the  shell  and  reminds,  by  its  posi- 
tion, of  the  tail  of  a  frightened  dog.  The  true  tail,  or  post-abdomen, 
is,  in  the  meanwhile,  well  developed  and  is  constantly  kicking  the 
useless  protuberance  of  the  shell  upwards.  As  the  animal  leaves  the 
egg  this  projection  becomes  straightened  as  in  the  young  I),  pulex, 
finally  becoming  the  still  considerable  spine,  though  it  is  proportion- 
ately much  shorter  than  in  the  embryo.  The  spine  becomes  shorter 
with  successive  moults,  and  the  mature  form  has  only  a  slight  rounded 
knob  in  place  of  a  spine  more  than  half  the  length  of  the  body. 

The  use  of  the  long  spine  in  the  young  Daplmia  is  a  matter  of  in- 
terest. Its  length  agrees  pretty  well  with  that  of  the  brood  cavity 
and  it  seems  possible  that  it  serves  to  prevent  the  shell  from  bending 
abruptly  down  when  it  is  only  partially  removed  during  the  moult 
and  thus  breaking  off  and  so  leaving  a  portion  of  the  clothing  of  the 
brood  cavity  therein  to  become  a  source  of  irritation.  This  is  more 
necessary  for  the  young,  since  the  brood  cavity  is  narrow  and  the 
shell  weak,  so  that  while  the  outer  shell  is  removed  like  a  glove  from 
the  finger,  it  cannot  be  pulled  upward  or  downward,   but   directly 
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backwards.  It  is  well  known  that  male  Baphnke  often  have  the  spine 
while  the  females  may  have  none,  and  here  again  it  is  possible  that 
the  narrower  cavity  over  the  abdomen  requires  this  assistance,  while 
this  is  not  the  case  with  the  females. 

The  shell  gland  is  early  formed  and  the  branchial  lamellte  of  the 
feet  appear  almost  simultaneously  with  the  feet  themselves  as  distinct 
lobes.  The  branchial  chamber  is  not  a  simple  chamber,  but  is  essen- 
tially a  curved  tube,  as  can  be  very  well  seen  in  the  last  foot  of  the 
adult.  This  tube  doubles  upon  itself  and  crosses  in  the  manner  of  a 
loop  and  a  constant  stream  flows  rapidly  through  it. 

The  nervous  system  is,  at  first,  paired  from  beginning  to  end  and 
first  unites  anteriorly,  the  ocular  ganglia  fuse  after  the  union  of  the 
two  pigment  flecks  in  the  compound  eye,  then  the  cephalic  ganglion 
is  formed  by  the  union  of  the  two  preoesophageal  ganglia,  and  the  com- 
missures passing  about  the  oesophagus.  I  have  not  been  able  to  de- 
termine if  the  suboesophageal  ganglia  become  fused.  From  the  anterior 
ganglia  spring  the  nerves  to  the  antennte  and  jaws,  which  latter  are 
larger  in  the  embryo. 

It  is  greatly  to  be  regretted  that  no  sufficient  revision  of  Daphnia 
can  now  be  attempted.  This  is  partly  due  to  the  very  imperfect 
nature  of  the  descriptions  and  partly  to  the  scattered  literature  of 
the  group.  We  here  supply  nothing  more  than  a  provisional  key 
and  synoptical  descriptions.  I  take  pleasure  in  acknowledging  the 
substantial  assistance,  in  respect  to  recent  literature  of  the  group, 
received  from  my  friend.  Professor  Birge,  as  also  for  valuable  sugges- 
tions respecting  Cladocera  in  general. 

KEY  TO  THE  GENUS   DAPHNIA. 

I.  Pigment  spot  present. 

A.  Anal  margin  of  the  post-abdomen  deeply  excavated.     .      .     schaeflferi,  187 

B.  Anal  margin  slightly  if  at  all  sinuous. 

a.  Head  very  short  and  regularly  curved  from  the  heart  to  the 

beak psittacea,  187;  atkinSGuii,  188 

h.  Head  not  very  short  or  regularly  curved. 

*  Claws  of  post-abdomen  with  a  distinct  comb  of  spines. 
t  A  strong  toothed  process  from  the  dorsal  margin  of 
the  head  at  some  time  of  life. 

t  Spine  long,  straight clathrata,  188 

Xt  Spine  short,  curved miuneliaha,  189 

tt  No  strongly  toothed  dorsal  process  at  any  period  in 
either  sex. 
t  Head  with  a'helmet-like  crest. 

§  Spine  long,   springing  from  the  dorsal  angle, 

curved  dorsad exilis,  190 
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§§  Spine  moderate,  springing  from  the  middle  of 

the  caudal  margin arcuata,  190 

II  Head  uncrested. 

I  Spine  short  or  absent. 

II  Abdominal  process  united  at  the  base.      .      gibbosa,  191 
nil  Abdominal  processes  discrete. 

^  Spine  near  the  middle  of  the  caudal  margin. 

°  Anal  teeth  20  to  22 ovata,  191 

°°  Anal  teeth  9  to  10 obtlisa,  191 

If^  Spine  at  the  dorsal  angle alpina,  192^ 

§§  Spine  of  considerable  length. 

II  Spine  near  the  middle  of  the  caudal  margin. 

1[  Ventral  margin  of  the  head  convex.     .     liastata,  192^ 
T[l[  Ventral  margin  of  head  concave. 

°  Eye  distant  from  the  margin  of  the 

head oriiata,  192^ 

°°  Eye  near  the  margin  of  the  head. 
X  Abdominal  processes  united  at  the 

base sclioedleri,  193 

XX  Abdominal  processes  discrete,     brevispiua,  193 

III!  Spine  nearer  the  dorsal  angle pillex,  193 

**  Claws  of  the  post-abdomen  without  a  basal  comb  of  teeth. 

t  Antennal  setie  thick,  first  segment  longer  than  the  second. 

J  Spine  near  the  middle  of  the  caudal  margin.      ventricosa,  195 
XX  Spine  above  the  middle  of  the  caudal  margin.    .     caudata,  195 
ft  Antennal  setaj  with  the  second  segment  longer  than  the  first. 

X  Head  helmeted hyaliua,  195 

XX  Head  not  helmeted. 

I  Abdominal  processes  united. 

II  Dorsal  margin  strongly  carinate sarsii,  198 

nil  Dorsal  margin  slightly  or  not  carinate. 

T[  First  abdominal  process  much  the  longer. 
°  A  deep  depression  separating  head  and 

body paludicola,  198 

°°  Avery  slight  depression  separating  head 

and  body.  loiigispina,199;  imnnesotensis,199 
T[^  Abdominal  processes  nearly  equal. 

°  Anal  claws  12  to  22 cavifrons,  200 

°°  Anal  claws  7  to  23.     .     .     .     niicrocephala,  20O 
§§  Abdominal  processes  discrete. 

II  Abdominal  processes  short,  equal.       .       .      .     rosea,  200 
nil  First  abdominal  process  twice  as  long  as  the  second. 

^  Beak  not  greatly  produced  ventrad.    .     aqiiilina,  20O 
T[1[  Beak  greatly  produced  ventrad.     .     .     lacustris,  201 
XXt  Head  with  a  dorsal  toothed  crest. 

?  Crest  just  in  front  of  the  heart dentata,  201 

§§  Crest  over  the  bases  of  the  antennte.       .      .     dentifera,  202 

II.  Pigment  spot  absent. 

A.  Head  not  helmeted  or  but  slightly  so longiremis,  202 

B.  Head  helmeted. 
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a.  Eye  near  the  end  of  the  head inagniccps,  202^ 

h.  Eye  not  near  the  end  of  the  head. 

*  Abdominal  processes  free kalbergensis,  203 

**  Abdominal  processes  united cuciillata,  203 

[Not  in  the  key:  diibia,  196;  peuriata  and  cuivirostris,  194;  tliorata,197^ 
liermani,  198;  similis,  204;  bolivail,  205;  cariuata,  205;  luiMhollzii^206.], 

Daphnia  scliaifferi  Baird. 

Plate  LI,  Figs.  15. 

Daphnia  pennata —  Mueller. 

Daphnia  piilex — Straus,  Koch  (fide  P.  E.  Mueller). 

Daphnia  magna — Lilljeborg,  Leydig,  etc. 

The  largest  species  of  the  genus,  is  of  an  elongated  oval  and  ven- 
tricose  form.  The  head  is  short  and  evenly  rounded.  The  spine  is 
entirely  absent  in  old  females  and  of  only  moderate  length  in  the 
young.  The  antennules  of  the  male  are  long  and  have  a  very  long 
flagellum.  The  post-abdomen  is  narrowed  suddenly  below  the  anus 
so  that  the  spines  consist  of  two  sets;  the  terminal  claws  are  spiny  at 
the  base.  The  species  may  be  recognized  at  once  by  the  concavity  of 
the  dorsal  margin  of  the  post-abdomen.  The  plate  will  make  any  de- 
tailed description  superfluous.  A  common  species  in  Europe,  but  not 
yet  found  in  America. 

The  sole  distinction  between  this  species  and  D.  magna  Straus  is 
found  in  the  fact  that  the  intestinal  coeca  are  very  long  and  recurved 
in  D.  scluefferi  and  short  and  thickened  at  the  free  extremity  in  D. 
magna.     We  fail  to  discover  sufficient  reason  for  separating  them. 

Daphuia  psittacea  Baird. 

Baird '50;  Schoedler '58;  Fric'72i;  Kurz '74;  Hellich '77;  Herrick '84;  EIymann'87; 

Daday  '88. 

Head  short,  rounded  in  front,  beak  very  short.  A  depression  sepa- 
rates the  head  from  the  oval,  ventricose  body.  Spine  long  directed 
dorsad.  Eye  distant  from  the  margin  of  the  head.  Post-abdomen 
long,  narrowed  toward  the  end,  somewhat  sinuous  in  the  caudal 
margin.  Anal  teeth  about  ten.  Claw  bipectinate,  rather  long. 
Length  1.8  to  1.9  mm. 

This  species  is  at  once  recognized  by  the  head,  which  is  very  short 
and  evenly  curved,  or  nearly  so,  from  the  heart  to  the  beak.  The 
shell  is  high,  oval,  with  a  rather  short  spine.  The  fornices  are  wide 
and  angled  behind.  The  antennules  are  longer  than  in  most  species; 
the  post-abdomen  is  very  large,  but  narrows  toward  the  end  and  has 
comparatively  few  anal  teeth,  which  are  of  unequal  size.  This  is  one 
of  the  largest  of  the  genus.     Not  yet  found  in  America. 


188  GEOL.    AND   NAT.    HIST,    SURVEY   OF   MINNESOTA. 

Daphnia  atkinsonii  Baird  appears  to  us  but  a  variety  of  this  species. 
There  is  said  to  be  no  depression  between  head  and  body  and  the  anal 
teeth  diminish  dorsad  instead  of  being  nearly  equal  as  in  I),  psittacea. 
Considerable  disagreement  exists  in  the  various  descriptions.  Daday's 
figures  show  no  grounds  for  separating  the  species. 

*  Dapbnia  clathrata  Forbes. 
Forbes  '93. 

''A  species  of  moderate  size,  with  short,  deep  head,  medium  to  very 
long  posterior  spine,  minute  pigment  fleck,  and  pectinate  tarsal  claw. 
In  the  immature  female  there  is  a  prominent  angle  just  above  the 
swimming  antenme,  like  that  of  D.  dentifera.  In  the  adult  female  the 
head,  measured  vertically  across  the  rostrum,  is  twice  as  deep  as  its 
length  from  the  base  of  the  antennte  to  the  middle  of  the  front.  It  is 
sharply  keeled  rather  than  crested,  very  broadly  rounded,  its  lower 
margin  very  slightly  convex  or  quite  straight,  and  its  rostrum  well 
marked  in  the  adult.  The  eye  is  close  to  the  front,  the  transparent 
orbit  reaching  to  the  margin  of  the  head,  of  medium  dimensions,  its 
antero-posterior  diameter  contained  twice  in  the  space  between  the 
posterior  margin  of  the  head.  The  pigment  speck  is  very  minute, 
placed  behind  the  lower  half  of  the  eye  and  nearer  the  posterior  margin 
of  the  head.  The  fornices  are  not  prominent.  Beginning  midway 
between  the  antenna  and  the  eye,  they  arch  broadly  above  the  base  of 
the  former,  making  an  obtuse  angle  a  little  beyond  the  antenna,  and 
continuing  as  a  slight  carina  backwards  and  downwards  for  a  little  dis- 
tance on  the  side  of  the  valve. 

"The  ventral  margin  of  the  shell  is  more  broadly  arched  than  the 
dorsal,  the  latter  being  in  the  immature  female  nearly  straight  from 
the  heart  backwards.  The  valves  are  conspicuously  quadrangularly 
reticulate,  spinose  on  their  lower  edges  nearly  to  the  beak,  and  on  the 
upper  edge  to  the  vicinity  of  the  heart.  The  posterior  spine  is  very 
long,  straight,  slender,  spinose  to  the  tip,  contained  in  average  cases 
not  more  than  twice  in  the  length  of  head  and  body  without  the  spine- 

"The  antennae  are  rather  short,  about  half  as  long  as  the  distance 
from  the  posterior  margin  of  the  eye  to  the  base  of  the  posterior  spine. 
The  swimming  hairs  are  two-jointed,  the  basal  joint  the  shorter.  The 
dorsal  abdominal  processes  arise  in  immediate  connection,  but  are  not 
united  at  their  base.  The  anal  furrow  has  about  a  dozen  teeth  on  each 
side,  and  the  caudal  claw  has  a  comb  of  three  or  four  conspicuous 
teeth  at  its  base  besides  a  little  group  of  smaller  ones.  Length  of 
ovigerous  female  1.7  mm.  to  the  base  of  the  spine:  the  greatest  depth 
0.85  mm.  The  male  not  seen.  Occasional  in  Grebe  lake,  Yellowstone 
Park." 
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*Dapliiiia  niiiiuehaha  Herrick. 

Plates  XLIX,  Figs.  1,  2a;  L,  Figs.  1,  2;  LII,  Figs.  1-3. 

Herrick  '84;  Birge  '91. 

This  species,  which  occurs  in  small  pools  in  autumn  (affluents  of 
Minnehaha  creek,  etc.,)  closely  corresponds  apparently  to  Sars' 
Baphnia  crt>inrt/«  but  differs  in  numerous  points.  It,  in  fact,  is  more 
nearly  related  to  D.  pulex  than  the  group  under  which  that  species 
is  placed. 

The  form  is  oval,  arched  above,  narrowed  posteriorly,  terminating 
in  a  rather  short  spine  which  curves  lightly  upwards.  In  males  and 
young  females  the  spine  springs  from  the  upper  angle,  but  in  old 
females  having  many  summer  eggs  the  spine  is  nearly  median.  The 
head  is  depressed,  strongly  arched  and  keeled  slightly  above  the  eye, 
which  occupies  the  extreme  end  of  the  forehead.  The  keel  of  the  head 
extends  into  a  slight  angle  over  the  heart  and  continues  down  the  back. 
In  young  females  and  in  males  the  slight  angle  is  replaced  by  a  strong 
knife-like  projection  which  extends  into  from  one  to  four  sharp  teeth, 
the  anterior  tooth  being  directed  forward.  The  males,  in  particular, 
have  this  feature  emphasized.  D.  lonffispina  has  a  somewhat  similar 
projection,  but  the  more  nearly  related  forms  seem  not  to  show  this 
jjeculiarity.  The  beak  is  slightly  curved  and  the  lower  margin  of  the 
head  is  slightly  sinuate.  The  shell  has  the  usual  square  reticulations 
and  is  usually  very  transparent  but  in  peaty  waters  becomes  brownish. 
The  size  is  small  but  variable;  1.8  mm.  is  a  common  measurement. 
The  post-abdomen  is  narrow,  the  claws  are  armed  with  four  or  more 
teeth  and  a  series  of  lateral  bristles.  The  anal  spines  are  eleven  or 
more  in  full  grown  females  and  decrease  only  moderately  upward. 
The  processes  of  the  abdomen  are  distinct.  The  males  are  smaller  and 
strongly  carinated  above  and  of  the  same  form  as  young  females.  The 
antennules  are  rather  long,  with  a  short  lateral  and  a  long  terminal 
flagellum,  which  latter  is  more  than  twice  the  length  of  sensory  setse 
which  are  x)ai'tially  lateral.  The  first  foot  has  a  strong  claw  and  a 
long  flagellum,  while  the  second  feet  have  a  small  spiny  hook.  There 
is  a  single  abdominal  process  which  is  not  hairy  as  in  I>.  pulex. 

The  following  measurements  may  be  added:  Female — Length 
1.44  mm.,  spine  0.33  mm.,  head  0.26  mm.,  depth  of  head  0.46  mm. 
Male — Length  1.0  mm.,  spine  0.17  mm.,  head  0.20  mm.,  depth  of  head 
0.31  mm.,  length  of  flagellum  of  first  foot  0.35  mm.  Ephippial  female 
— Length  1.64  mm.,  spine  0.20  mm.,  head  0.35  mm.,  depth  of  head  0.8 
mm.,  greatest  depth  of  shell  0.94  mm. 

The  ephippial  females  appear  in  July  in  the  vicinity  of  Minneapo- 
lis, and  at  that  time  it  is  rare  to  fiud  a  female  with  the  toothed  crest 
developed.    I),  dentifera  Forbes  is  closely  related  but  has  smooth  claws. 
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*  Dapliina  exilis  sp.  n.? 
Plate  LII,  Figs.  4,  5. 

It  is  admittedly  undesirable  to  describe  a  specimen  instead  of  a 
species,  but  the  form  for  which  the  above  name  is  provisionally  pro- 
posed is  so  peculiar  and  its  locality  so  little  studied  that  a  description 
is  given  based  on  a  single  young  female.  It  will  be  understood  that 
the  ovigerous  female  would  differ  in  the  length  and  position  of  th& 
spine,  size  of  crest  and  form  of  the  abdominal  processes. 

A  daphnid  of  moderate  size  with  crested  head,  long  spine  and  den- 
tate caudal  claw.  Nearly  colorless.  Head  projecting  in  the  line  of 
the  axis  of  the  body,  crested  from  the  eye  to  a  point  cephalad  of  the 
heart,  but  truncate  in  front.  Ventral  outline  nearly  straight,  beak 
not  projecting,  antennules  very  short  and  applied  almost  at  the  end 
of  the  beak,  which  does  not  lie  between  the  valves.  Eye  of  rather 
large  size,  with  few  crystallines,  near  the  ventral  margin.  Pigment 
fleck  small,  nearer  to  the  caudal  margin  of  the  head  than  to  the  eye. 
Coeca  narrow,  strongly  curved.  Antennte  short  and  stout,  second 
segment  of  the  set?e  longer  than  the  basal.  Fornix  moderate.  Valves 
sub-oval,  strongly  curved  ventrally,  dorsal  outline  straight  from  in 
front  of  the  heart  to  the  spine,  which  is  very  long  and  curved  dorsad. 
In  this  specimen  the  spine  is  longer  than  the  entire  valve.  There  is 
no  dorsal  emargination  between  the  head  and  body  Dorsal  margin 
armed  with  spines  beyond  the  heart,  ventral  margin  spined  more  than 
half  of  the  length.  Valves  marked  with  the  usual  quadrangular 
meshes.  Post-abdomen  narrowed  toward  the  end.  Anal  margin  sin- 
uate. Anal  teeth  about  eight,  nearly  equal.  Claw  short  and  moder- 
ately curved,  armed  with  a  continuous  series  of  spinules  and  a  comb 
of  fine  spines  near  the  base.  Length,  exclusive  of  spine,  1.15  mm.; 
length  of  head  0.38  mm.,  height  of  head  0.54  mm.,  height  of  shell  0.65 
mm.,  length  of  spine  0.84  mm.,  diameter  of  eye  0.10  mm,  length  of 
base  of  antennre  0.26  mm.,  claw  0.09  mm.  The  abdominal  processes 
in  this  specimen  are  not  in  their  mature  form.  It  is  not  certain  that 
the  dense  hairiness  of  the  anal  margin  above  the  teeth  is  an  adult 
character.  It  would  appear  that  the  crest  is  normally  a  strongly  pro- 
jecting cephalic  helmet,  but  this  is  but  conjectural.  Found  in  weedy 
pools  fed  by  irrigation  canals  at  Albuquerque. 

*  Dapliaia  arcuata  Forbes. 

Forbes '93. 

''Head  helmeted,  rounded  in  front,  length  one-third  that  of  the 
shell,  front  concave,  beak  produced,  extending  beyond  the  sensory 
hairs  of  the  antennae.     Eye  small,  about  midM^ay  between  the  mandi- 
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bles  and  the  front  of  the  head,  and  about  midway  between  the  tip  of 
the  beak  and  the  dorsal  surface  of  the  head.  Pigment  speck  very 
small,  less  than  half  the  diameter  of  a  lense  of  the  eye,  and  placed 
midway  between  the  eye  and  the  posterior  margin  of  the  head.  The 
latter  concave,  the  beak  extended  backward  and  applied  against  the 
m'l.rgin  of  the  shell.  Swimming  antennae  reaching  the  middle  of  the 
shell,  their  hairs  moderately  robust,  the  first  segment  not  longer  than 
the  second.  No  emargination  separating  head  from  body,  but  the 
dorsal  surface  very  slightly  sinuate  there.  Abdominal  processes  all 
distinct,  anterior  much  the  longest.  Caudal  claw  with  accessory 
teeth,  about  six  in  number,  the  three  proximal  the  largest.  Anal 
spines  about  ten.  Posterior  spine  of  the  shell  given  off  from  the 
middle  of  the  valves,  in  the  adult  female  a  third  to  a  half  as  long  as 
the  valve.  Shell  moderately  coarsely  marked  in  quadrangular  areas, 
the  lower  and  dorsal  margins  spinulose  from  the  middle  backwards. 
Length  2.0  mm.,  depth  1.0  mm.     Heart  Lake,  Yellowstone  Park." 

Dapliuia  g'ibbosa  Hellich. 
Hellich  '74  and  '77;  Elymann  '87. 

Body  large,  very  high.  Head  depressed,  ventral  margin  strongly 
concave.  Eye  large,  with  few  crystallines.  Antenuse  long,  scaly.  An 
obvious  depression  separates  head  and  body.  Spine  short,  above  the 
middle.  Abdominal  processes  united.  Anal  teeth  17  to  19,  dimin- 
ishing dorsad.  Claws  with  a  comb  of  teeth.  Color  reddish.  Length 
2.01  mm. 

Dapbnia  ovata  Sars. 

"Capijt  a  latere  visum  ante  oculum  fere  angulatum,  margine  inferiore  leviter  con 
■cavo  in  rostrum  longum  apicem  versus  attenuatum,  extremitate  tenuissima  exeunte- 
spura  visum  ut  in  D.  pennata  cordiforme.  Testa  cetera  a  latere  visa  ovata,  margine 
superiore  et  inferiore  in  femina  adulta  fere  requaes  arcuatis,  postice  in  medio  spinam 
formans  brevissimam  vel  omnino  obsoletam.  Processus  anteriores  duo  abdominis  dis- 
juncti.  Margo  posterior  postabdominis  in  medio  sinuatus,  utrinque  aculeis  20-22 
armatus.     Color  albido — flavescens  velviresceus.     Longit.  circitSmm." 

No  one  besides  Sars  seems  to  have  seen  this  species.  We  suspect 
it  is  simply  D.  scluefferi. 

Daphnia  obtusa  Kurz. 

Lilljeborg  '53(pulex);  Kurz  '74;  Hellich  '77;  Elymann  '87;  Daday  '88. 

Head  short,  front  rounded,  veutral  margin  slightly  sinuate,  beak 
short,  acute  turned  caudad.  Eye  remote  from  the  margin  of  head. 
Orest  absent.    Body  oval,  margins  convex,  spine  nearly  absent.    Post- 
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abdomen  not  ciliate,  of  moderate  size.     Anal  teeth  10,  nearly  equal. 
Claws  bipectinate.     Abdominal  processes  discrete.     Length  1.08  mm. 
It  still  seems  probable  that  this  is  an  age  form  of  some  species  with 
longer  spine. 

Daplinia  alpiua  Daday. 
Da  day  '88. 

Head  short,  somewhat  produced  ventrad,  front  rounded,  ventral 
margin  almost  straight;  beak  rather  acute,  short,  extending  ventrad. 
Eye  large,  rather  remote  from  the  margin  of  the  head.  Xo  crest. 
Shell  almost  round,  ventral  margin  obviously  rounded;  spine  absent 
or  very  short,  simply  forming  an  acute  angle.  Post-abdomen  small, 
laterally  setose,  bearing  11  to  12  anal  spines  which  are  short  and 
curved  and  slightly  diminish  in  size  dorsad.  Claw  with  a  comb  of 
long  teeth  and  a  continuous  series  of  fine  spinules.  Abdominal  pro- 
cesses discrete.     Length  1.2  to  1.9  mm,,  depth  0.9  to  1.15  mm. 

The  resemblance  to  I),  ohiusa  Kurz  is  very  close,  but  that  species 
has  the  sides  of  the  post-abdomen  smooth,  the  ventral  margin  of  the 
head  concave  and  the  spine  near  the  middle  of  the  caudal  margin  of 
the  shell.  The  shell  is  longer  and  more  oval  in  outline.  We  should 
wish  to  be  very  sure  that  these  are  not  both  old  individuals  of  a  spe. 
cies  having  the  usual  spine  in  younger  stages. 

Daplinia  hastata  Sars. 

A  large  species  of  reddish  color,  with  strongly  depressed  head, 
whose  ventral  margin  is  convex.  Shell  oval,  with  a  long  spine.  The 
abdominal  processes  are  long  and  approximate.  Anal  spines  16. 
Length  3.0  mm.  This  species  was  inadequately  described  by  Sars 
and  probably  should  be  dropped. 

Daphnia  oruata  Daday. 

Daday  '84^  (serrulata);  '88. 

Head  nob  separated  by  a  depression  from  the  thorax.  Beak  rather 
acute,  short,  turned  ventrad.  Eye  distant  from  the  margin  of  the 
head.  Shell  oval,  margins  rounded,  with  a  moderate  spine  directed 
caudad.  Post-abdomen  scarcely  attenuated  apically  with  eight  to  ten 
curved  anal  spines,  diminishing  dorsad;  sides  setose.  Claw  with  a 
basal  series  of  spines  and  a  continuous  series  of  fine  seti^e.  Abdominal 
processes  discrete,  ciliate.  Length  1.0  to  1.5  mm.,  height  0.85  to  1.0 
mm.  The  ventral  margin  of  the  head  in  this  species  is  more  curved 
than  in  D.  alpma,  and  this  might  well  be  a  younger  form  of  !>.  ohtusa, 
though  the  sette  on  the  sides  of  the  abdomen  are  not  noted  in  that 
species. 
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DaphDia  sclioetlleri  Sars. 
Schoedler  '58  (longispina) ;  Sars  '61;  Hellich  '77;  Elymann  '67;  Daday  '88. 

Head  arched  in  front,  ventral  margin  gently  sinuous,  beak  acute, 
projecting  ventrad.  Eye  large,  near  the  margin  of  the  head.  Body 
oval,  spine  long.  Post-abdomen  of  moderate  size,  with  12  [14  to  16] 
anal  teeth.  Claw  with  comb  of  spines.  Abdominal  processes  discrete 
but  approximate  [Daday]  or  distant  from  each  other  [Elymann]. 

There  is  wide  disagreement  between  the  various  descriptions  of 
this  species. 

Daphnia  brevi spina  Daday. 

Daday  '88. 

Head  short,  slightly  projecting  ventrad,  front  strongly  rounded, 
ventral  margin  somewhat  sinuate.  Beak  short,  acute,  inclined  ven- 
trad. Eye  distant  from  the  frontal  margin  of  the  head.  Shell  oval, 
with  a  slight  depression  between  head  and  thorax,  margins  arcuate, 
with  a  very  short  spine.  No  crest.  Post-abdomen  rather  long  with 
delicate  lateral  setfe;  anal  teeth  12,  curved,  almost  equal.  Claw  with 
a  comb  of  spines  and  a  continuous  series  of  fine  setic.  Abdominal 
processes  discrete,  setose.  Length  1.2  to  l.S  mm.,  height  0.75  to 
1.2  mm. 

*  Daphnia  piilex  De  Geer. 

De  Geer  1778;  Hellich  '77;  Lutz  '78  and  '79;  Elymann  '86;  Daday  '88,  Matile  '90. 

Body  large,  stout  and  thick,  rather  opaque,  reddish.  Head  broad, 
depressed,  front  protuberant.  A^entral  margin  of  head  deeply  con- 
cave. Beak  acute,  curved  backward.  Fornix  high.  Eye  small,  with 
few  lenses.  Antennules  short,  conical,  extending  but  little  beyond 
the  beak.  Antennse  short,  slender,  evidently  marked  with  scuta, 
with  long  densely  pectinate  setse.  The  shell  is  not  separated  from  the 
head  by  a  depression  in  mature  females  and  is  oval  in  outline.  The 
ventral  margin  is  much  more  strongly  arched  than  the  dorsal.  Si^ine 
very  short,  straight,  inclined  upward  and  inserted  above  the  middle 
of  the  posterior  margin.  Shell  margins  with  short  spines.  Surface 
reticulate  in  fine  quadrangles.  Cteca  short,  clavate,  curved  dorsad. 
The  abdominal  processes  approximate;  the  first  twice  as  long  as  the 
second;  the  third  small.  Post-abdomen  long,  narrowed  toward  the 
end.  Its  distal  end  is  rounded.  Anal  teeth  12  to  14,  nearly  equal. 
Claws  curved,  with  two  combs  of  teeth,  the  higher  consisting  of  six  to 
seven  teeth,  the  lower  of  three  to  four.  Length  of  female  2.15  mm., 
height  1.23  mm.,  spine  0.16  mm.  It  is  at  present  impossible  for  the 
writer  to  unravel  the  relations  of  the  numerous  varieties  and  supposed 
species  of  the^)^^^;  group.  Probably  most  of  them  are  simple  syno- 
nyms.    The  following  American  varieties  may  be  mentioned: 
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*  Daphnia  pulex  var.  denticulata  Birge. 

The  lower  margin  of  the  head  is  said  to  be  less  convex  [concave?] 
than  D.  pulex.  The  abdominal  processes  are  less  hairy,  there  is  a 
continuous  series  of  sjDinules  on  the  claw  and  a  larger  number  of  anal 
spines — 18  to  20.     Daday  figures  claws  such  as  Birge  describes. 

*  Daphiiia  pulex  var.  uasutus  Herrick. 
Plate  XXXV,  Figs.  1-4. 

This  in  some  respects  is  more  like  the  type.  It  has  an  elongate 
oval  form  with  spine  of  variable  length  arising  from  above  the  middle. 
The  impression  between  head  and  body  is  slight.  The  ventral  margin 
of  the  head  is  concave  and  the  beak  is  curved  caudad.  The  terminal 
claw  of  the  post-abdomen  is  furnished  with  two  combs  of  fine  teeth. 
The  anal  si)ines  are  10  to  14.  The  abdominal  processes  are  hairy. 
Neither  this  variety  nor  the  above  seems  to  possess  the  two  teeth  on 
the  front  margin  of  the  claw. 

*Daphiiia  pulex  var.  pulicaria  Forbes. 

This  seems  to  closely  resemble  the  type.  The  fact  that  the  antennse 
are  ornamented  with  spines  rather  than  scales  is  noticed.  The  first 
abdominal  process  is  smooth,  as  it  is  also  stated  to  be  in  the  European 
form  by  some  authors.  The  male  is  said  to  differ  more,  but  compari- 
son of  Forbes'  figure  with  that  of  Elymann  reveals  nothing  of  impor- 
tance. (Elymann  figures  spines  rather  than  scales  on  the  base  of  the 
antennse  of  the  female.) 

[Dapliiiia  peunata  Sars] 

"Antecedenti  [D.  pulex)  simillima,  caput  autem  a  latere  visum  latius,  rostro  bre- 
-viore,  supra  visum  testa  cetera  parum  angustius  fere  coidiforme,  antice  acuminatum. 
Processus  anteriores  duo  di.«juncti.  Margo  posterior  postabdominis  in  medio  sinulo 
parvo  et  infra  hunc  utrinque  aculeis  16-18  armatus.  Color  ut  in  antecedente.  Longit 
■0.2^  mm." 

Although  admittedly  very  close  to  D.  pulex,  it  is  said  to  differ  in 
the  broad  depressed  head,  which  is  uniformly  rounded  in  front  and 
deeply  excavated  in  front  of  the  beak,  which  is  short  and  deflected. 
The  post-abdomen  has  16  to  18  teeth.  The  antennules  of  the  male  are 
almost  as  long  as  the  head,  bearing  a  long  pointed  flagellum  and  a 
short  lateral  seta. 

[Daphnia  curvirostri.s  Elymann.] 

The  differences  relied  on  to  distinguish  this  species  from  P.  pulex 
seem  to  us  quite  inadequate.  The  head  is  more  depressed  and  this 
gives  to  it  a  quite  different  appearance.  The  male  antennule  is  thick- 
ened slightly  at  the  middle  and  the  flagellum  is  longer.  The  hairy 
abdominal  process  is  absent. 
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Daphuia  veiitricosa  Hellich. 

Hellich  '77;  Elymanu  '87. 

A  large  pelagic  species  without  the  toothed  comb  of  the  claw.  The 
head  is  depressed,  small,  with  rather  protuberant  front  and  long  beak 
inclined  caudo-ventrad.  The  short  oval  shell  is  deeper  than  the  head, 
well  rounded  above  and  below.  Spine  long  and  straight,  springing 
from  the  middle  of  the  caudal  margin.  The  antennal  sette  are  short 
and  thick  and  have  the  first  segment  longer  than  the  second.  The 
first  abdominal  process  is  twice  as  long  as  the  second,  with  which  it  is 
united.  The  post-abdomen  narrows  toward  the  end  and  is  hairy  lat- 
erally.    Anal  spines  14.     Claws  with  setai.     Length  2.28  mm. 

Dapliiiia  cavidata  Sars. 
Fischer  '54  (longispina). 

A  large  species  without  basal  spines  upon  the  claws.  Head  some- 
what depressed,  about  one-third  as  long  as  the  body,  ventral  margin 
slightly  concave;  beak  long,  inclined  caudo-ventrad.  Shell  oval, 
with  no  depression  between  body  and  head.  Spine  long,  springing 
from  the  middle  of  the  caudal  margin.  Eye  near  margin  of  head, 
with  few  crystallines.  Anteunte  with  short  thick  setae  whose  basal 
segment  is  longer  than  the  second.  Post- abdomen  narrowed  toward 
the  end.  Anal  spines  9  to  12.  Claw  with  a  row  of  setae  on  the  con- 
cave, and  two  spines  on  the  convex  aspect.  The  two  cephalic 
abdominal  processes  united.     Length  2.3  to  2.67  mm. 

This  species  is  said  to  resemble  T).  longispina.  Ifc  would  appear  to 
be  closely  related  to  B.  veiitricosa. 

*  Daphiua  hyalina    Leydig. 

Plates  XXII,  Figs.  7,  8;  XXVII,  Fig.  6;  XXXV,  Fig.  16;   XLIX,   Figs.  3-5; 

LIII,  Figs.  1-4. 

Leydig '60;  Sars '64  (galeata);  Hellich  '74  (gracilis);  P.  E.  Mueller  '68  (pellucida); 
Birge  '78  (kevisj;  Ilerrick  '83 

The  general  form  and  appearance  down  to  the  minute  details  in 
this  species  are  similar  to  I),  l-ahlhergensis,  with  which  it  is  almost 
always  associated,  except  the  head  which  is  subject  to  an  astonishing 
range  of  variation.  A  comparison  of  Figs  1  and  5  of  Plate  LIII^ 
which  were  drawn  by  camera  upon  the  same  slide,  illustrates  the  simi- 
larity. The  body  is  pellucid.  Shell,  sub  oval,  with  long,  straight, 
toothed  spine  as  long  as  the  body  without  the  head,  and  inserted  high 
up.     Post-abdomen  narrow  with  discrete  processes,  anal  teeth  about 

ten,  terminal  claw  finely  fringed  or  smooth.     Eye  small,  either  near 
13 


196  GEOL.  AND    NAT.   HIST.  SURVEY    OF   MINNESOTA. 

the  margin  and  occasioning  a  prominence  in  the  ventral  outline  or 
retreating  from  it.  Macula  nigra  small  or  almost  non  pigmented. 
Gastric  coecca  slender.  Antennae  weak.  The  tyj^ical  form  of  head  is 
that  of  Fig.  3,  Plate  LIU,  but  the  outline  may  be  evenly  rounded. 
The  range  of  variation  is  well  shown  by  the  various  figures.  The 
young  have  no  horn  on  the  head.  The  spine  of  the  shell  is  nearly  as 
long  as  the  whole  animal  in  the  young.  The  male  of  our  form  is  1.2 
mm.  long,  excluding  the  spine  which  measures  0.47  mm.  The  flagellum 
is  a  very  little  longer  than  the  sensory  sette,  and  there  is  a  very 
minute  lateral  flagellum.  A  peculiarity  of  this  species  is  the  scattered 
thorny  armature  of  the  spine  of  the  shell.  There  is  but  little  change 
in  the  form  of  head  with  age.  The  form  of  the  last  feet  is  peculiar. 
The  ephippium  occupies  comparatively  a  small  part  of  the  valves  and 
the  spine  becomes  very  short  and  quite  smooth.  The  sexual  period 
occurs  in  September  and  October. 

(*Daphnia  diibia   Herrick.) 
Plate  XLIX,  Figs.  7,  8. 

Our  D.  dnbia  may  prove  distinct.  It  is  nearly  related  to  D.  hyalina, 
but  the  head  is  strongly  crested  all  around  and  the  eye  is  withdrawn, 
in  young  as  well  as  old  specimens,  toward  the  middle  of  the  head. 
This  peculiarity  is  shared  in  this  degree  by  no  other  Daplinia.  The 
form  is  as  in  D.  peUucida,  but  the  spine  is  more  slender  and  directed 
upward.  The  head  is  shaped  much  as  in  D.  vitrea  in  the  young,  but 
is  much  less  prominent.  The  older  form  has  a  shorter  and  more 
slender  spine  (none  were  seen  in  the  ultimate  or  spineless  stage).  The 
head  is  more  evenly  rounded,  but  still  well  crested.  The  abdomen  is 
very  slender  and  the  anal  teeth  diminish  rapidly  in  size  from  below 
upward.  The  claws  are  very  short  and  armed  down  the  whole  length 
with  fine  bristles.  The  abdominal  processes  are  well  united  at  the 
base  in  old  specimens,  so  that  the  second  seems  a  small  process  of  the 
first.  The  shell  is  very  transparent  and  the  spine  is  very  long.  In  a 
young  specimen  the  spine  was  1.0  mm.,  the  body  0.7  mm.,  and  the 
head  0.4  mm.  In  this  specimen  the  spine  was  slightly  curved,  the 
head  elongate  with  a  slight  ridge  in  front.  Another  individual  had 
the  spine  1.1  mm.  long,  while  the  remainder  of  the  animal  was  1.3 
mm.  This  specimen  also  had  a  knife-like  hyaline  ridge  on  the  crest, 
which  was  obliquely  truncate  in  front;  it  also  had  numerous  summer 
embryos  in  the  brood  sac.  The  spine  was  perfectly  straight  and  but 
slightly  inclined  upward.  Older  individuals  have  a  rounded  crest  as 
figured  and  no  ridge.  The  spine  is  relatively  somewhat  shorter  but 
much  more  slender.     The  characters  which  most  clearly  distinguish 


ENTOMOSTRACA   OF   MINNESOTA.  197 

this  species  are  the  well  crested  head,  which  iu  young  as  well  as 
sometimes  older  specimens  has  a  median  hyaline  ridge,  the  with- 
drawal of  the  eye  from  the  margin  and  the  very  long  spine.  It  resem- 
bles I>.  galeata  in  earlier  stages.  It  is  very  much  like  D.  Icevis  or,  in 
other  words,  is  in  the  group  of  ]>.  Injalina.  This  form  has  only  been 
found  in  autumn,  September  to  November,  Lake  St.  Croix  and  Eich- 
field  in  Hennepin  county. 

[*Dapliiiia  tliorata  Forhes.] 
Forbes  '93. 

"This  species  belongs  to  the  hyalina  group,  and  may  possibly  be 
entitled  only  to  varietal  rank.  The  distinctness  and  constancy  of  its 
characters,  however,  in  collections  made  by  us  in  Flathead  and  Swan 
lakes  in  western  Montana,  and  the  number  of  minor  points  in  which 
it  differs  from  hijalina,  as  most  recently  described,  lead  me  to  distin- 
guish it  as  a  specific  form. 

"It  is  oval  in  outline;  the  long  and  slender  posterior  spine  is 
placed  at  or  a  trifle  above  the  middle;  the  length  of  the  head  is  about 
a  third  that  of  the  valves  of  the  shell  excluding  the  spine,  and  there  is 
no  trace  of  dorsal  emargination  between  head  and  body.  The  head  is 
narrowed  toward  the  base  and  elongated  forward  in  a  way  to  give  io 
the  outline  of  a  bell  jar  with  a  flaring  base.  Its  front  is  broadly  and 
regularly  rounded,  its  ventral  margin  usually  conspicuously  concave 
and  closely  like  the  dorsal,  although  occasionally  the  head  is  straight 
or  convex  beneath.  The  posterior  margin  is  either  straight  or  slightly 
concave,  and  the  beak  stands  free  from  the  front  margin  of  the  valves, 
and  by  its  extension  downward  not  only  covers  the  antennae  but 
reaches  clearly  beyond  the  tips  of  the  sensory  hairs.  The  eye  is  of 
medium  size,  placed  far  back  of  the  front  of  the  head  and  equidistant 
from  the  tip  of  the  beak  and  the  dorsal  junction  of  the  head  and  bod\ . 
The  pigment  speck  is  of  moderate  size,  placed  directly  behind  tlie 
eye,  and  much  farther  from  it  than  from  the  posterior  margin  of  the 
head.  The  antennae  are  moderately  stout,  entirely  smooth  except  for 
inconspicuous  transverse  rows  of  minute  appressed  hairs  upon  both 
peduncle  and  rami,  and  a  row  of  short,  tooth-like  spinules  at  the  dis- 
tal end  of  each  segment.  The  swimming  hairs  are  rather  slender,  the 
second  joint  commonly  decidedly  shorter  than  the  first.  Fornices 
slight,  arising  above  and  a  little  behind  the  eye  and  terminating 
directly  behind  the  antennae,  above  the  bases  of  which  they  project 
but  slightly.  The  lower  margin  of  each  valve  is  set  with  the  usual 
spinules  almost  to  the  beak,  and  the  dorsal  margin  is  similarly  armed 
for  a  distance  in  front  of  the  spine  about  equal  to  half  the  lepg^ih  of 
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the  latter.  The  valves  are  marked  off  by  fine  lines  into  large  quad- 
rate meshes.  The  dorsal  abdominal  processes  rise  separately,  the  two 
anterior,  however,  in  immediate  contact  at  their  bases.  The  first  of 
these  is  decidedly  the  longer,  but  the  third  process  is  distinct, 
although  low.  The  anal  setae  are  two-jointed,  the  second  joint  the 
shorter.  The  abdomen  is  regularly  uarrowed  backwards,  and  the 
anal  groove  is  provided  with  twelve  to  fifteeu  teeth  on  each  side,  com- 
monly the  latter  number.  The  terminal  claws  are  without  accessory 
comb.  The  intestinal  coeca  are  short,  not  longer  than  the  diameter 
of  the  eye,  and  extend  directly  forward.  Length  2.0  to  2.5  mm. ;  depth 
half  the  length,  sometimes  a  little  more.  Length  of  spine  variable, 
but  commonly  about  equal  to  the  depth  of  the  sliell." 

As  to  the  specific  rank  of  this  form  we  suspend  judgment  for  the 
present. 

[Daphiiia  Iierinaui  Daday.] 
Daday  '88. 

Head  broad,  compressed,  front  rounded,  beak  round,  projecting 
ventrad.  Eye  large.  Macula  nigra  absent.  Shell  oval,  with  a  long 
spine.  Abdominal  processes  discrete.  Claws  without  teeth  but  orna- 
mented with  a  continuous  series  of  fine  setae.  Anal  teeth  six,  dimin- 
ishing dorsad.     Length  0.5  to  0.8  mm. 

This  we  may  unhesitatingly  regard  as  a  form  of  D.  hyalina. 

Daphuia  sarsii  Schoedler. 
Sars  '60  (carinata);  Schoedler  '77;  Elymanu  '87  (carinata). 

A  large  yellowish  species  with  a  strong  dorsal  keel.  Head  uni- 
formly curved,  slightly  concave  behind  the  eye,  with  a  long  oblique 
beak.  Dorsal  and  ventral  margins  curved.  Spine  short  and  curved, 
springing  from  near  the  middle  of  the  caudal  margin-  The  abdominal 
processes  long  and  united  at  the  base.  Claws  without  teeth.  Length 
2.5  mm.  The  very  insufficient  description  may  help  to  place  a  form 
not  recognized  since  Sars  described  it. 

When  D.  carinata  King  is  finally  placed  among  its  congeners  this 
species  will  preoccupy  Sars'  name. 

Daphiiia  paluclicola  Hellich. 

A  large  species  of  a  dirty  yellow  color.  Head  depressed,  front 
scarcely  protuberant,  ventral  surface  slightly  concave,  beak  sharp, 
short.  Antennules  very  small.  Shell  deep,  oval,  with  a  short  curved 
spine  springing  from  the  middle  of  the  caudal  margin.  First  abdomi- 
nal process  much  longer  than  the  second,  to  which  it  is  fused.     Post- 
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abdomen  small.  Anal  teeth  12  to  14.  Claws  with  a  series  of  fine 
setiB.  Length  2.18  mm.  In  the  male  the  lower  margin  of  the  head  is 
excavated  and  the  flagellum  of  the  antennnles  short  and  straight. 

Dapliiiia  Ion  gi  spin  a  Mueller. 

Mueller  1785;  Straus-Durckheim  '19-'20;  Baird  '50  (pulex  var.  longispina);  Leydig  '60; 
Sars  '61,  and  '64  (affinis);  Mueller  '68;  Plateau  '70;  Lund  '70-'7l ;  Kurz  '74;  Hu- 
dendorff'76;  Hellich '77;  Lutz '78  and  '79;  Herrick '84;  Elymann '87;  Walter 
'88;  Daday  '88;  Matile  '90. 

A  slender  species  of  moderate  size  and  transparent.  Head  not  so 
deep  as  the  body,  from  which  it  is  not  separated  by  a  depression^ 
slightly  concave  behind  the  eye.  Beak  long  and  directed  cando-ven- 
trad.  Eye  large,  near  the  margin.  Shell  oval;  spine  long,  situated 
above  the  middle  line  and  curved  upward. 

Two  largest  abdominal  processes  both  directed  cephalad  and  some- 
what united.  Anal  spines  10  to  12.  Claws  with  a  series  of  fine  setse 
and  two  spines  on  the  convex  aspect.     Length  2.0  to  2.5  mm. 

Flagellum  of  the  male  antennule  hardly  longer  than  the  sensory 
setae.  The  young  have  three  teeth  above  as  in  D.  minnehalm.  There 
is  a  great  deal  of  diversity  of  opinion  as  to  the  value  of  this  name. 
Not  that  there  is  any  doubt  of  the  existence  of  a  widely  dstributed 
form  which  in  general  is  that  intended  by  Leydig  and  others,  but  the 
variation  is  so  great  that  the  possibility  remains  that  more  than  one 
species  is  included  under  the  one  title. 

P.  E.  Mueller  recognizes  two  varieties  depending  chiefly  upon  the 
length  of  the  spine. 

*Daplinia  minnesotensis  sp.  n. 

Plate  L,  Figs.  10-12. 
Herrick  '84  (rosea.) 

The  later  descriptions  of  D.  rosea  leave  no  doubt  that  this  is  a 
distinct  species.  The  abdominal  processes  are  somewhat  united  at 
the  base  instead  of  "manifeste  discretis,"  and  the  first  is  much  longer. 
In  many  respects  the  species  is  near  D.  longispina.  The  original  de- 
scription is  given:  "In  form  very  like  D.  longispina,  this  species, 
which  is  the  only  representative  of  this  smooth-clawed,  unkeeled 
group  yet  found  in  America,  might  perhaps  be  appropriately  united 
with  that  species. 

"Body  oval,  moderately  ventri cose;  head  of  moderate  size,  lower 
margin  nearly  straight;  eye  situated  in  the  anterior  prominence.  The 
beak  is  not  very  prominent.  The  upper  outline  of  the  head  is  slightly 
concave  above  the  eye  or  rather  less  convex.     The  head  is  separated 
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from  the  body  by  a  marked  depression.  The  spine  of  the  shell  springs 
from  the  upper  angle  or  is  quite  wanting.  The  post  abdomen  is  of 
moderate  size,  somewhat  narrowed  toward  the  end.  The  claws  are 
smooth,  the  anal  spines  nearly  equal,  straight,  about  fourteen  in 
number.  The  abdominal  processes  are  not  coalesced  or  but  slightly 
so.  Length  1.50  mm.  to  2.0  mm.  The  species  was  collected  sparingly 
in  a  large  gathering  of  D.  pnJex  from  a  small  lake  in  early  spring. 

"The  size  and  conformation  of  the  abdominal  processes  are  very 
variable  and  the  long  and  very  slender  spine  is  frequently  absent." 

The  antennules  are  very  short.     Males  unknown. 

Daphnia  microcepliala  Sars. 

A  small  transparent  form,  head,  only  half  as  deep  as  the  shell, 
slightly  concave  ventrally  and  ending  in  a  short  blunt  beak.  Shell 
elongate  oval  with  a  slender  somewhat  curved  spine  from  the  middle 
of  the  caudal  margin.  Abdominal  processes  nearly  equal  and  united 
at  the  base.    Anal  spines  seven.    Claws  without  teeth.    Length  0.75  mm- 

This  is  also  a  species  requiring  farther  study. 

Daphiiia  cavifrons  Sars. 

A  reddish  species  with  the  head  separated  from  the  body  by  a 
depression,  depressed,  ventral  border  excavated,  beak  large.  Shell 
ventricose  with  a  short  spine  from  near  the  upper  angle.  Abdominal 
processes  nearly  equal  and  united  at  the  base.  Anal  teeth  12.  Claw 
without  teeth.     Length  1.5  mm. 

I  am  not  sure  of  this  and  the  preceding. 

*  Daphnia  rosea  Sars. 

Of  moderate  size,  reddish  in  color,  and  resembling  D.  longispina. 
Head  depressed  and  not  separated  by  a  dej)ression  from  the  thorax, 
somewhat  excavated  in  the  ventral  margin,  beak  blunt.  Shell  oval, 
spine  long,  springing  from  above  the  middle  and  directed  obliquely 
dorsad.  The  two  abdominal  processes  thick,  equal,  discrete.  Anal 
spines  12  to  14.     Claw  without  teeth.     Length  1.9  mm. 

The  American  form  identified  with  this  species  is  more  like  D. 
longispina. 

Daphnia  aquilina  Sars. 

A  species  of  medium  size,  transparent.  Head  depressed,  protuber- 
ant at  the  eye,  excavated  behind  it,  the  beak  lying  in  the  same  plane 
as  the  frontal  projection  and  strongly  curved  caudad.  Eye  large. 
Shell  oval,  slightly  separate  from  the  head.     Spine  above  the  middle 
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line  very  slender  and  short,  directed  dorsad.  Abdominal  processes 
long,  approximate,  the  first  twice  as  long  as  the  second.  Anal  spines 
16  to  17.     Length  1.83  mm. 

Dapnia  lacustrls  Sars. 

Very  similar  to  T).  aquiUna  and  to  D.  rosea.  The  head  is  depressed 
and  excavated  behind  the  eye,  the  beak  projecting  ventrad  below  the 
level  of  the  front.  The  eye  retreats  from  the  front  and  is  large. 
The  shell  is  oval  and  the  spine  is  straight,  springing  from  the  mid- 
dle of  the  caudal  margin.  The  abdominal  processes  are  discrete 
but  approximate.  Post-abdomen  as  in  D.  longispina,  with  14  to  16 
teeth.  Length  2.21  mm.  This  is  doubtless  to  be  reckoned  among  the 
varities  of  D.  longispina. 

Daplinia  deiitata   Matile. 
Matile  '90. 

I  translate  the  description,  1.  c.  p.  14. 

Body  transparent.  Head  low  and  rounded  cephalad;  its  ventral 
margin  rather  short  and  concave.  Apex  of  beak  directed  ventrad 
[nach  unten].  Antennal  sette  three-jointed,  the  last  segment  very 
short.  Head  separated  from  the  thorax  uniformly  in  adult  animals 
by  a  tooth-like  projection  cephalad.  Valves  oval,  extending  into  a 
rathershort  spine  which  lies  somewhat  dorsad  of  the  median,  longitudi- 
nal axis.  Spine  and  the  caudal  half  of  ventral  margins  of  the  valves 
spined;  dorsal  edge  without  spines.  Shell  reticulated  by  regularly 
crossing  lines.  First  two  anal  processes  approximate  and  of  equal 
length.  Borders  of  the  anal  groove  armed  on  either  side  with  12  to  14 
spines  which  diminish  gradually  in  size  dorsad.  Terminal  claws 
without  the  comb  of  spines  but  armed  with  a  continuous  series  of  very 
fine  sette;  on  the  convex  side  two  small  spines.  Eye  large,  with  many 
crystallines;  macula  nigra  point  like.  Length  1.20  mm.,  height 
0.70  mm.,  height  of  head  0.25  mm.,  length  of  spine  0.11  mm. 

The  male  is  smaller.  Antennule  somewhat  curved;  at  the  free 
end  it  bears,  besides  the  sensory  threads,  a  flagellum,  which  is  some- 
what curved  at  the  end  and  dark  contoured  at  the  base  and  is  at  least 
twice  as  long  at  the  sensory  setse.  The  lateral  seta  is  situated  some- 
what separated  from  the  flagellum  on  the  front  (cephalic)  margin  of 
the  antennule.  There  is  the  same  cervical  toothed  process  seen  in  the 
female.  Abdominal  processes  absent.  Length  of  male  0.78  mm.; 
height  0.42  mm. 

It  would  appear  that  Forbes  I),  denfifera  is  the  American  represen- 
tative of  this  species.     It  differs  in  having  the  cervical  process  much 
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further  cephalad,  i.e.,  over  the  base  of  the  antennse  rather  imraedi- 
ately  in  front  of  the  heart.  The  beak  in  D.  dentifera  does  not  tura 
ventrad  but  caudad. 

*Daphnia  dentifera   Forbes. 

Plate  LLII,  Fig.  9. 

Forbes  '93. 

Broadly  oval,  long  beaked,  species  with  a  large  eye,  posterior 
spine  high  and  with  a  prominent  angle  dorsally  between  heart  and 
eye  in  the  male  and  young  female.  Head  broadly  rounded,  eye  near 
front  margin.  Fornices  short,  forming  a  prominent  angle  behind  the 
base  of  the  antennae.  Lower  margin  of  head  concave,  beak  projecting. 
Eye  large  with  numerous  lenses,  its  diameter  more  than  half  the  dis- 
tance from  eye  to  beak.  Pigment  fleck  immediately  behind  the  eye 
and  nearer  it  than  the  posterior  margin  of  the  head.  Head  crested, 
forming  above  the  insertion  of  the  antennce  a  rectangular  process 
which  in  the  young  may  bear  two  or  three  teeth.  This  process  is  re- 
duced to  an  obtuse  angle  in  the  adult  female,  disappearing  in  e])hip" 
pial  individuals  entirely.  Spine  of  shell  long  and  slender,  one  third 
or  one- fourth  the  length  of  the  shell.  Caudal  claws  smooth,  anal 
spines  13.  The  two  abdominal  processes  approximate.  Length 
of  female  1.8  mm.  Male  1.0  mm.  Very  near  if  not  identical  with 
i).  dentata  Matile.  This  species  differs  from  D.  mimiehaha  chiefly  in. 
having  smooth  claws. 

Daphnia  loug-ireniis  Sars. 

A  species  of  moderate  size  and  very  hyaline.  Head  small  and 
rounded,  ventral  margin  somewhat  concave,  beak  sharp,  directed 
ventrad.  Shell  oval,  spine  short,  straight,  inclined  dorsad.  Autennse 
relatively  long,  extending  to  caudal  margin  of  shell.  Post  abdomen 
similar  to  that  of  i>.  longispma.  Macula  absent.  Eye  small.  Length 
1,0  mm.  Apparently  a  pelagic  form.  We  are  not  certain  that  ife 
represents  an  adult, 

*  Daphnia  niag^niceps  Herrick. 

The  peculiar  form  figured  in  the  tenth  annual  report  of  this  survey 
seems  indubitably  new  and  is  distinguished  by  the  peculiar  shovel- 
shaped  head,  which  is  scarcely  crested  but  is  broadest  beyond  the  mid- 
dle. The  spine  is  long,  the  claws  smooth,  the  abdominal  processes- 
united  and  the  shell  transparent.  The  eye  is  near  the  end  of  the 
rounded  head  and  is  large;  the  pigment  fleck  was  apparently  absent. 
Found  with  Daphnia  minnehaha  in  a  shallow  swampy  pool  in  autumn. 
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Daphnia  cucnllata  Sars. 
Kurz  (vitrea). 

Very  like  the  above,  but  the  margin  of  head  is  not  straight  below, 
is,  however,  extremely  variable  and  ends  in  a  sharp  angle.  The  eye 
lies  nearly  midway  between  the  heart  and  the  end  of  the  head  and 
near  the  lower  margin.  The  two  anterior  processes  of  the  abdomen 
are  united  for  most  of  their  length.  Anal  teeth  five  to  seven.  Claw 
ciliate.  The  fiagellum  of  the  male  antenna  is  about  as  long  as  the  ter- 
minal setsB. 

J),  apicata  Kurz  seems  to  be  a  large  variety  lacking  the  sharp  spine 
of  the  head.     In  the  main  it  agrees  quite  well.     Although  the  post- 
abdomen  is  broader  than  figured  by  Mueller,  the  number  of  teeth  cor- 
responds with  Sars'  description. 
Length  0.95  to  1.11  mm. 

*  Daphnia  kalbergeusis  Schoedler. 

Plates  XXVII,  Figs.  1-3;  LIII  Figs.  5-8. 

Schoedler  (coederstrasmii,  and  berolinensis);  Forbes  (retrocurva). 

Eather  delicate  species  of  moderate  size,  inhabitants  of  clear  and 
deep  waters.  Form  oval,  with  a  long  nearly  straight  spine  springing 
from  near  the  middle  of  the  posterior  margin.  Head  very  large  and 
produced  into  an  enormous  helmet-like  crest,  which  projects  cepha- 
lad  and  may  be  somewhat  or  greatly  curved  dorsad.  The  size  of  the 
crest  and  its  form  are  very  variable  even  in  the  same  gathering.  Eye 
small,  with  few  lenses,  distant  from  the  ventral  margin,  macula  want- 
ing. Antennte  weak.  Post-abdomen  narrow,  with  from  six  to  twelve 
anal  teeth;  claws  weakly  ciliated.     Abdominal  processes  discrete. 

As  above  stated,  the  close  association  of  forms  in  the  same  gather- 
ing ranging  from  D.  vitrea  to  the  extreme  of  D.  retrocurva  seems  to 
forbid  their  separation,  even  varietally.  The  case  of  D.  vitrea  is  most 
open  to  doubt.  The  chief  differences  seem  to  lie  in  the  small  number 
(4)  of  anal  teeth  and  the  fusion  of  the  two  anal  processes.  A  young 
specimen  from  Lake  Minnetonka  had  but  four  large  teeth  and  two 
inconspicuous  ones  and  the  anal  processes  were  less  distinct  than  in 
older  individuals.  All  transitions  could  be  found.  We  agree  with 
Hellich  that  this,  at  most,  is  a  depauperate  variety  of  J>.  Icalhergensis. 
There  seems  to  be  absolutely  no  good  reason  for  separating  D.  ceder- 
stroemii  or  D.  retrocurva,  as  the  differences  are  largely  a  matter  of  age 
and  freedom  to  develop  typically. 

P.  E.  Mueller  gives  the  following  measurements  for  D.  Jmlbergevsis: 
Head  0.9  to  1,0  mm.,  body  1.0  to  1.1  mm.,  spine  0.7  to  0.75  mm. 
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Kurz  for  his  B.  vitrea  gives  a  leDgth  of  0.85  mm.  plus  0.25  ram.,  the 
length  of  the  spine.  Judging  from  his  figure,  the  head  would  not 
measure  over  0.35  mm. 

Forbes  says  of  his  D.  retrocurva  that  the  head  is  two  thirds  as  long 
as  the  body. 

Our  specimens  measured  as  follows: 

No.  1.  1.6  mm.;  head  somewhat  more  than  half  the  body  and 
almost  exactly  like  D.  vitrea  in  form. 

No.  2.  Head  0.6  mm.,  body  0.9  mm.,  spine  0.5  mm.;  about  nine 
anal  spines.     Head  in  this  case  moderately  curved  upward. 

No.  3.  Head  0.95  mm.,  body  0.95  or  less,  spine  0.5  mm.;  or  the 
head  as  long  as,  or,  indeed,  considerably  longer  than,  the  body  and 
directed  upward. 

The  males  have  the  crest  much  lower,  the  spine  longer,  and  the 
form  of  antennules  figured  by  P.  E.  Mueller.  In  the  older  females  the 
beak  is  elevated  above  the  antennules,  as  remarked  by  Forbes,  but  in 
smaller  individuals  there  is  very  little  difference  between  our  speci- 
mens and  Mueller's  figures. 

The  claws  of  the  post-abdomen  have,  besides  the  row  of  fine  teeth 
mentioned  by  Mueller,  a  cluster  of  sharp  teeth  just  at  the  base. 

Found,  together  with  typical  D.  galeaia  and  the  rounded  form,  in 
a  small  deep  lake  or  expansion  of  a  creek  not  far  from  Medicine  lake, 
Hennepin  county,  Minnesota. 

"We  have  since  found  this  species  at  a  depth  of  80  feet  in  Lake  Min- 
netonka,  and  here  also  in  association  with  7>.  hyalina.  The  range  of 
variation  is  exceedingly  great  as  indicated  by  the  figures  of  Plate 

Lin. 

Having  given  as  full  a  catalogue  of  the  well  known  and  accessible 
species  as  our  circumstances  now  permit,  it  remains  to  notice  the  ex- 
istence of  others  which  are  either  imperfectly  described  or  the  descrip- 
tions are  out  of  reach. 

Daphuia  siniilis  Claus. 
Plate  XXXV,  Fig.  5;  LI,  Fig.  7. 

The  description  of  this  species,  which  was  bred  in  confinement  from 
eggs  brought  in  mud  from  Jerusalem,  I  am,  unfortunately,  unable  to 
quote.  Judging,  however,  from  the  figures  which  alone  I  now  have 
access  to,  it  belongs  in  the  group  of  B.  longispina,  though  in  many 
particulars  it  resembles  B.  schccjfferi.  The  form  is  elongate,  the  spine 
short  and  springing  from  the  upper  margin.  The  anteuuule  of  the 
female  is  very  large  and  flagellate,  while  that  of  the  male  is  like  that 
of  B.  schcefferL  The  flagellum  and  hook  of  the  first  foot  of  male  are 
rather  small. 
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W.  Schmankewitsch  described  as  new  D.  degenerata  and  D.  rudis, 
from  salt  or  brackish  waters.  These  he  regards  as  degenerate  forms 
produced  by  the  inferior  aeration  of  dense  waters.  The  author  does 
not  appear  to  recognize  the  modern  distinctions  of  genera,  so  that,  not 
having  seen  the  work,  even  the  generic  position  cannot  be  definitely 
stated.  His  investigations  seem  to  show  that  the  proximity  of  salt 
waters  influence  the  form  of  the  body,  or,  perhaps,  that  there  is  a  con- 
stant interchange  between  the  sub  marine  and  fresh-water  species. 
Daplmia  brevicauda  Chambers  is  an  incorrectly  figured  and  described 
8i7nocephalus. 

Daplinia  bolivari  Richard. 
Richard  '88. 

"Caput  a  latera  visum  fere  triangulare,  latum,  margins  superiore  recto;  anteriore 
cum  inferiore  lineam  usque  ad  apicem  rostri  ajqualiter  ac  leviter  arcuatam  formante; 
rostro  acuto  brevi.  Testa  cetera  margine  dorsali  subrecto  inter  caput  et  corpus  leviter 
rinuato,  margine  ventrali  aculeato  parum  arcuato.  Spina  testae  longa  aculeis  multis 
ac  validis  oruata.  In  capite  a  latere  vise  linea  circularis  patet  insignis  distinctissime 
serie  duplo  aculeorum  acutorum  instructa,  parte  superiore  modo  la^vi.  Ad  apice 
dorsali  et  posteriore  hugus  linea?  sequitur  linea  alia  eadem  structura  marginem  supe- 
riorem  testse  usque  ad  apicem  caudalis  spinas.  Adest  preterea  linea  alia  in  medis 
utriusque  lateris  teslre,  aculeis  ornata.  Antennae  Imi  paris  magnre.  2di  paris  medi- 
ocres  piliis  brevibus  sed  distinctissimis  ornatse.  Setae  abdominales  mediocres,  ad 
apicem  ciliis  longis  dense  obsitae.  Oculus  mediocris  crystallinis  paucis  perspicuis; 
macula  ocularis  rotunda,  parva.  Longit.  fern,  spina  testae  inclusa,  3.35  mm.,  spine, 
0.8  mm." 

This  Spanish  species  is  not  sufficiently  described  to  be  allotted  to 
its  place  among  its  congeners.  The  armature  of  the  abdomen  is  abso- 
lutely essential. 

Daplinia  cariiiata  King. 
King  '52-54. 

This  form,  though  incompletely  described,  will  be  easily  recognized 
when  rediscovered.  It  belongs  to  the  D.  seech  feri  group  and  is  said  to 
resemble  J>.  si7niUs  Glaus,  being  one  of  the  largest  of  the  genus.  The 
head  is  armed  with  a  crest  but  is  depressed  and  uniformly  rounded. 
The  shell  is  oval  with  a  long  spine  from  the  upper  angle  in  the  young 
female.  Abdominal  processes  thick.  Post-abdomen  attenuated.  De- 
tails of  armature  not  given.  Ephippium  with  four  eggs.  The  eye  is 
somewhat  distant  from  the  margin. 

Daphnia  gravis  Schoedler  seems  to  us  but  an  extreme  variation  of 
the  above  as  it  was  regarded  by  King. 

Daphnia  Mngii  Schoedler  is  a  very  large  species  with  the  head 
greatly  helmeted.  The  outline  is  nearly  circular  and  rises  above  the 
level  of  the  back.  The  shell  is  oval  with  an  extremely  long  spine 
which  is  directed  obliquely  dorsad. 
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Daphina  cephalata  Schoedler  is  named  from  rude  drawings 
by  King,  which,  if  they  show  anything,  seem  to  prove  that  they  rep- 
resent an  abnormality,  probably  of  D.  kingii.  The  sac  like  disten- 
sion of  the  head  is  at  the  expense  of  the  lower  part  of  the  head. 

Daphnia  macrnra  Dana  is  identified  by  Schoedler  with  D.  carinata 
King. 

Daplmia  JcisilJcumensis  Schoedler^!).  vitrea  Uljanin  is  apparently  D. 
longiremis  Sars. 

Daphnia  neuportii  Baird,  from  India,  is  quite  insufficiently  de- 
scribed but  belongs  to  the  D.  schcefferi  group. 

Schoedler  mentions  Daphnia  brasiliensis  Lubbock  and  Daphnia  gran- 
aria  Gay,  from  Chili. 

Halderaann's  Daphnia  reticulata  may  be  D.  pulex  and  his  Daphnia 
ahrupta  is  Simocephalus, 

Daphnia  luiuholtzii  Sars. 

Plate  LXVI,  Fig.  6. 

This  species  from  Australia  is  well  characterized  by  acute  depressed 
frontal  spine  and  the  flaring  fornices  which  end  in  curved  spines  of 
considerable  length.  The  male  and  ephippial  female  lack  the  frontal 
spine  but  preserve  the  long  spine  springing  from  the  upper  angle. 
Theantennules  of  the  males  are  very  long  and  the  flagellum  two-jointed 
and  about  as  long  as  the  antennule.  The  claw  of  the  first  foot  is 
greatly  developed.  The  claws  have  no  spines.  The  anal  teeth  are 
12  or  more.     Abdominal  processes  discrete. 


FAMILY  BOSMINID^. 

Small  cladocera  of  remarkable  form,  due  to  the  great  elongation 
and  modification  of  the  antennules,  which  are  seated  on  a  small  con- 
ical beak-like  projection  of  the  ventral  aspect  of  the  head  and  form 
long,  jointed,  probosis-like  appendages  curved  in  various  ways.  The 
shell  is  laterally  compressed  and  not  sharply  separated  from  the 
body.  There  is  frequently  a  sharp  spine  at  the  caudo  ventral  angles 
of  the  shell.  The  surface  is  reticulate,  striate  or  smooth.  Feet,  six 
pairs.  The  first  pair  hooked  in  the  male.  The  antennae  have  three 
and  four-jointed  rami  and  are  very  small.  The  post-abdomen  is  trun- 
cate and  the  claw  is  seated  on  a  considerable  prominence.  Macula 
cerebri  and  ccEca  absent. 

As  there  is  but  the  single  genus  \_Bosmina']  we  have  included  gen- 
eric characters. 
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These  curious  animals  are  often  found  at  great  depths  in  the  larger 
lakes,  though  they  may  also  occur  in  weedy  localities.  They  are  poor 
swimmers  and  rarely  caught  in  the  net. 

*Bosniina  cormita  Jurine. 
Plate  LXV,  Figs.  3-5. 

Oval,  almost  spheroidal.  Head  high,  concave  below  the  eye. 
Beak  long,  its  flagellum  midway  between  the  eye  and  end  of  beak. 
Eye  large.  Antennules  curved  like  a  hook  composed  of  10  or  11  seg- 
ments. Antennae  as  long  as  the  end  of  the  antennules,  three-jointed 
ramus  with  five  setsB,  the  four-jointed  ramus  with  three  sett©.  Shell 
high,  greatest  height  in  middle  of  the  length.  Back  uniformly  curved 
and  forming  an  obtuse  angle,  with  the  straight  caudal  margin. 
Spines  at  the  caudo- ventral  angle  short,  turned  dorsad.  Shell  hex- 
agonally  reticulate.  Post  abdomen  short,  truncate  and  excavated  api- 
cally,  with  two  anal  spines.  Claws  finely  pectinate.  Length  0.4  to 
0.54  mm. 

*  Bosiuiua  longirosti'is    O.  F.  Miiller. 

Plvtes  XLV,  Fig.  2;  LXV,  Fig.  2. 

General  form  oval,  shell  highest  in  the  middle.  Head  high,  beak 
short,  flagellum  arising  from  near  the  end  of  the  beak,  front  pro- 
tuberant. Antennie  longer  than  in  B.  cormita,  three-jointed  ramus 
with  five,  four-jointed  with  four  set*.  Spines  of  shell  short  and 
straight.  Post-abdomen  short,  truncate,  unarmed.  Claws  on  a  pro- 
tuberance, pectinate.     Length  0.31  to  O.'JS  mm. 

Bosiiiina  loiigicornis    Schoedler. 

Very  similar  to  B.  longirostris,  but  the  front  is  not  protuberant,  the 
flagellum  is  midway  between  eye  and  end  of  beak.  The  spines  of 
the  shell  are  long,  toothed  ventrad  and  directed  obliquely  dorsad. 
Shell  unmarked.  The  finely  pectinate  claws  have  at  their  base  sev- 
eral large  accessory  spines.     Length  0.36  mm. 

Bosiuiua  brevicoruis    Hellich. 

A  large  species  with  depressed  head  having  a  uniformly  rounded 
front.  Shell  higher  than  long  and  coarsely  reticulate,  spine  short 
and  curved.  The  beak  is  short  and  little  curved,  the  flagellum  being 
quite  near  the  eye.  The  antennules  have  seven  segments.  The  post- 
abdomen  is  large  without  anal  spines  and  the  claws  are  simply  pectin, 
ate.  Length  0.55  mm.  Hellich  says  this  differs  from  B.  brevirostris 
P.  E.  Mueller,  which  has  a  protuberant  front  and  long  serrate  spine 
and  the  claws  have  seven  accessory  spines. 
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Bosmiua  boheiuica  Hellich. 

Body  large,  slender.  Head  high,  front  nniformly  rounded,  flagel- 
lum  nearer  the  end  of  beak  than  the  eye.  Beak  short,  rounded. 
Antennules  long  and  arched,  composed  of  16  or  17  segments.  The 
triangular  spine  above  the  sensory  filaments  large  and  acute.  Shell 
as  long  as  high,  highest  in  the  middle.  Spine  long,  curved  dorsad 
and  toothed.  Shell  irregularly  reticulate  and  longitudinally  striate. 
Post-abdomen  large,  truncate  and  excavated.  Inferior  angle  ciliate. 
Claw  protuberance  long,  unarmed.  Claw  with  six  spines  at  the  base. 
Length  0.6  mm. 

Bosuiina  microps  P.  E.  Mueller. 

Oblong,  length  much  greater  than  height.  Front  not  protuberant. 
Caudo-ventral  angle  of  the  shell  without  the  spine,  rectangular.  An- 
tennules long,  nearly  straight,  flagellum  nearly  midway  between  beak 
and  eye.  Length  0.5  mm.  or  less.  The  shell  is  reticulate  and  the 
antennre  are  very  short. 

Bosiuina  ruaritima  P.  E.  Mueller. 

Oblong,  longer  than  high,  front  moderately  protuberant.  Shell 
strongly  arched  above;  spine  long,  directed  obliquely  ventrad.  An- 
tennules slender,  gently  curved;  flagellum  near  the  beak.  Shell 
smooth.     Length  0.5  mm. 

Bosiuina  l>reviro!>tris  P.  E.  Mueller. 

Oblong,  length  greater  than  height,  front  greatly  protuberant. 
Shell  arched  above,  strongly  spined.  Antennules  moderate,  straight- 
ish  but  inclined  caudad.  Flagellum  near  end  of  beak,  sensory  setse 
remote.     Length  0.6  to  0.7  ram.     Color  reddish. 

Bosmiua  diapliaua  P.  E.  Mueller. 

Gibbous,  length  greater  than  height,  front  not  protuberant.  A 
slight  sinuosity  in  the  dorsal  outline  over  antennce.  Shell  very 
strongly  arched  without  the  sj)ine,  smooth.  Antennules  very  long, 
curved,  converging  at  the  ends.  Flagellum  near  the  end  of  the  beak. 
Length  0.6  to  0.7  mm. 

Boi^niiua  lilljeborgii  Sars. 

Plate  XLV,  Fig.  3. 

Very  gibbous  dorsally,  length  and  breadth  nearly  equal,  front  not 
protuberant.  Dorsal  outline  sinuous  over  the  antennte.  Spine  ab- 
sent. Antennules  longer  than  the  body,  straight  or  slightly  curved, 
divergent.     Flagellum  near  end  of  beak.     Length  0.6  to  0.75  mm. 
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Bosniina  curvirostris  Fischer. 

Body  rounded,  length  little  greater  than  height,  front  somewhat 
protuberant,  dorsal  margin  strongly  arched,  autennules  short  and 
stroDgly  curved.  Flagellum  midway  between  eye  and  end  of  beak. 
Seven  to  eight  setfe  upon  the  cephalic  aspect  of  antennae.  Length  0.39 
to  0.4  mm. 

*  Bosniina  striata  Herrick. 

Plate  LXV,  Fig.  1. 

Herrick  '82. 

This  form  is  very  imperfectly  known,  but  resembles  B.  hoJiemica 
and  may  be  identical,  but  that  is  a  much  larger  form.  Oblong,  slen- 
der, greatest  height  cephalad  of  middle,  front  strongly  arched.  Eye 
large.  Flagellum  near  the  beak.  Autennules  very  long,  curved. 
Shell  irregularly  marked  with  anastomosing  longitudinal  lines  pro- 
ducing a  deformed  reticulation.  Spine  large,  curved,  but  not  long. 
Ventral  margin  sinuous,  ciliated  cepbalad.     Length  0.25  mm. 

*  Bosniina  atlantaensis  Turner. 

This  is  not  adequately  described.  It,  however,  affords  proof  of  the 
existence  of  a  fourth  type  of  Bos)nma  in  America.  B.  lonffirostris,  B. 
cornuta  and  B.  striata  all  have  the  shell  marked  and  peculiarities 
of  structure  otherwise.  The  southern  form  has  a  smooth  shell,  long 
autennules,  depressed  spine,  sinus  between  head  and  body,  and  fla- 
gellum nearer  to  the  eye  than  to  the  sensory  sette.  The  post-abdomen 
is  broad  and  the  claws  toothed.     The  whole  genus  requires  revision. 

Other  species  which  cannot  now  be  placed  are  the  following: 

B.  gihhera  and  B.  rotunda  Schoedler. 

B.  Icevis  Leydig,  probably  the  young  of  longirostris. 

B.  londensis  Norman  and  Brady. 

B.  ohtusirostris  Sars,  probably  is  B.  brevirostris. 

B.  lacustris  and  B.  nitida  Sars. 

B.  coregoni  ISTorman  and  Brady,  is  B.  liUjeborgii. 

B.  macrorhyncha,  a  species  from  the  Nile. 

FAMILY   LYNCODAPHNIDJ:  Sars  GI;  Herrick   8L 

This  is  a  rather  small  family  with  several  genera  of  minute  animals 
which  are  abundant  only  in  summer.  Many,  and  indeed  most,  of  the 
species  are  among  the  rarer  of  fresh  water  crustaceans  of  this  group, 
and  a  few  are  among  the  rarities  which  only  now  and  then  reward  the 
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collector.  This  family  uadoabbedly  is  the  link  coaaectiag  the  Daph- 
nidce  with  the  Lynceidce,  relationships  to  which  are  expressed  by 
Macrothrix,  on  the  one  hand,  and  Lyncodaphnia  on  the  other. 

The  rank  of  this  group  as  a  family  must  be,  ol  course,  a  matter 
largely  of  opinion.  Sars  was  the  first  to  adopt  this  view,  sustained 
by  certain  curious  transition  forms  leading  toward  Lynceidce.  Later 
-writers  seem  never  to  have  found  these  genera  and  the  group  was 
again  included  with  the  Daphnidce.  The  writer  ('82),  upon  the  discov- 
ery of  the  Lyncodaphnia  was  forced  to  regard  this  gioup  as  of  equiva- 
lent grade  with  the  above  mentioned  families  and  again  proposed  the 
family  name  Lyncodaphnidce. 

The  genus  Ilyocryptus  is  a  little  one  side  the  normal  course  of  the 
family  and  seems  related  to  the  lynceid  genus  Leydigiu. 

The  waters  of  the  northern  United  States  are  very  rich  in  members 
of  this  family. 

The  aberrant  family  Bosminidce  finds  its  only  connection  with  other 
Gladocera  through  this  group  by  means  of  the  remarkable  Macro- 
thrix {1)  'p^nper;  and  here  it  is  only  vaguely  hinted  at  in  the  elongated 
antennules  and  angled  lower  margin  of  shell,  as  well  as  the  presence  of 
certain  bodies  near  the  base  of  the  antennules.  It  has  been  affirmed 
that  none  of  the  Lyncodaphnidce  have  an  ephippium,  i.  e.,  the  saddle- 
shaped  thickening  of  the  shell  walls  to  include  and  protect  the  winter 
eggs;  but  I  have  discovered  it  in  the  case  of  Macrothrix  tenuicornis 
Kurz  and  presume  it  may  occur  exceptionally  in  others.  Ivurz  says 
that  Ilyocryptus  has  no  moult  proper,  but  this  probably  refers  only  to 
the  European  I.  sordidus.  The  American  species  differs  from  the 
generic  description  given  by  Kurz,  and  may  be  different  in  this 
respect  also. 

In  this  family  the  regularity  in  the  disposition  of  the  setse  on  the 
antennsB  is  broken  and  the  fringing  of  these  hairs  serves  the  purpose 
of  specific  distinction.  The  antennules  are  always  long  and  frequently 
differ  considerably  in  the  sexes.  The  pigment  fleck  is  always  present 
(Kurz  is  in  error  in  denying  its  existence  in  Lcdhonura).  In  many 
forms  there  is  no  free  posterior  margin  of  the  valves,  while  the  lower 
is  generally  thickly  beset  with  movable  spines.  The  Lyncodaphnido} 
will  be  distinguished  from  Ceriodaphnia,  which  they  resemble,  by  their 
motion,  which  is  a  succession  of  quick  bounds,  while  the  broader 
Ceriodaphnice  hobble  along  as  though  heavily  weighted  by  the  enor- 
mous mass  of  eggs  with  which  they  are  generally  laden.  The  abdomen 
is  usually  short  and  the  anus  is  behind  the  terminal  claws,  but  in  Ily- 
ocryptus  the  claws  are  long  and  spined  at  the  base.  In  the  American 
I.  spinifer  the  anal  opening  is  elevated  to  a  i)oint  nearly  underneath 
the  stylets,  and  there  is  a  rudimentary  anal  caicum  as  in  Lynceids. 


ENTOMOSTRACA  OF  MINNESOTA. 


211 


The  males  have  the  openiDg  of  the  vasa  deferentia  in  front  of  the 
claws,  which  may  be  absent;  the  antennules  are  also  modified,  being 
longer  and  curved.  In  Lathonura  the  abdomen  is  elongated  posteriorly 
till  it  begins  to  suggest  a  transition  to  Polyphemus. 

The  known  genera  and  their  distribution  is  as  indicated  below. 
Half  of  the  known  species  are  found  in  A.merica,  one-fourth  being 
peculiar  to  it. 


Genera. 

Total 

Number  of 

Species. 

European. 

Also 
Amerxan. 

Only  in 
America. 

Total 
American. 

Macrothrix 

3 

3 

2 
1 

1 

3 

LathoDura 

1 

Drepanothrix 

Streblocerus 

Acantholeberis 

Ofryoxus 

1 

I 

Lyucodaphnia? 

1 

1 

1 

Ilyocryptus 

2 

1 

Totals 

13 

10 

4 

3 

7 

OENUS  MICROTHRIX  Biird. 


Body  oval,  pointed  behind;  head  broad;  antennae  of  first  pair  long, 
nearly  straight,  beset  with  spines,  olfactory  threads  terminal;  swim- 
ming antennae  large  and  powerful,  propelling  the  animal  by  bounds; 
three  jointed  ramus  with  a  greatly  elongated  setae  which  is  thorned 
and  jointed;  labrum  with  the  basal  joint  enlarged,  resembling  that  of 
Lynceids;  first  foot  with  a  hook  in  both  sexes;  last  foot  with  a  long 
process  (respiratory  body);  abdomen  short;  claws  short;  caudal  stylets 
often  with  a  bush  of  hairs  at  tip.  The  intestine  is  straight  and  without 
cieca  in  front  or  behind. 

The  first  one  to  observe  a  member  of  this  genus,  apparently,  was 
O.  F.  Miiller  whose  D  iphnia  caroirosfris  is  usually  referred  to  Macro- 
thrix laticornis. 

The  name  Echbiisca  was  proposed  by  Lievin,  but  Macrothrix  was 

applied  by  Baird  in  1843.     Four  species  are  known,  three  of  which 

occur  in  America,  and  without  doubt  the  fourth  will  ultimately  be 

found.     No  males  of  this  genus  were  known  till  1877  when  the  male 

of  Jf.  laticornis  was  described  and  figured  (Grube  and  Weismann  '80.) 

J^early  two  years  later  the  male  of  M.  rosea  was  described  from  Wis- 

coDsin  by  E.  A.  Birge.     Descriptions  of  the  vn-aAe  of  Lathonura  are  also 

given  in  both  the  above  mentioned  sources. 
14 
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*Macrotlirix  laticornis  Jurine. 

Plates  LIV,  Figs,  9-12;  LVI,  Figs.  8,  9. 

Jariae  '20;  Baird  '50;  Fischer  '52  (Daphnia  curvirostris);  Lilljeborg  '53;  Schoedler 
'58;  Leydig  '60;  Norman  and  Brady  '67;  P.  E.  Mueller  '68;  Lund  '70-'71;  Fric 
'721;  Karz  jj^.  Hsrri^k '84;  Birge '91. 

This  iibicjuitous  species  was  first  reported  in  America  by  Birge 
though  it  had  been  encountered  by  the  writer  in  several  instances. 
It  is  recorded  at  Madison,  Wis.,  Minneapolis,  Minn.,  where  it  is  not 
rare,  and  in  Albuquercjue,  ]^ew  Mexico. 

The  body  is  compactly  oval,  with  a  curved  or  subangular  lower 
margin  which  is  armed  with  spines  which  project  in  three  planes,  thus 
producing  three  series;  dorsal  margin  convexly  arched,  crenulate  or 
subdentate.  Head  short,  produced  veutro-cephalad  to  form  a  blunt 
beak  from  which  the  antennules  are  suspended.  Eye  of  moderate  size; 
pigment  fleck  large;  quadrate.  Antennules  short,  greatly  expanded 
at  the  tip,  provided  with  the  usual  sensory  set?e  and  flagella  and  a 
cluster  of  spines  at  their  bases,  also  a  second  cluster  upon  a  special 
protuberance  posteriorly.  Upon  tlie  anterior  margin  are  series  of 
bristles  and  this  margin  is  serrate.  The  antennae  are  strong,  hairy, 
and  armed  as  usual  in  the  genus.  The  feet  are  sufficiently  represented 
in  the  figures.  The  post-abdomen  is  short,  with  very  small  terminal 
claws,  in  front  of  which  are  several  bristles  not  previously  noticed; 
about  the  anus  are  several  bristles,  and  a  series  of  short  teeth  orna- 
ments the  dorsal  margin.  The  whole  shell  is  hexagonally  reticulate 
except  along  the  dorson  where  the  slight  crest  modifies  the  markings. 
Length  4.7  to  G.O  mm.  Birge  found  this  form  only  rarely  and  then 
singly.  Fric  speaks  of  it  as  loving  the  bottom  and  occurring  singly. 
We  have  frequently  found  it  in  Minneapolis  and  abundantly  in  New 
Mexico, 

As  the  type  of  the  genus,  it  appropriately  occupies  a  conservative 
position,  as  shown  by  broad  tip  of  the  antennules,  a  feature  exhibited 
by  embryos  and  young  of  other  species. 

*  Macro tlirix  nova-niexicana  sp.  n. 

Plate  LIX,  Figs.  3-5. 

Testa  corporis  suboblongata,  levis,  postice  non  angulata,  marginalibus  ventralibos 
cequaliter  rotundatus  fere  rectus,  ciiiatas  gerentibus.  Oculus  magnus;  macula  cere- 
bralis  parva  sed  manifesta.  Antenna;  fere  rectse,  ad  apicem  versus  paulum  dilatalse, 
posticaj  ciliatffi.  Antennse  2  di  paris  ilia;  M.  rosea  similes.  Cauda  brevis,  apice 
rotundato,  super  anum  sinuata,  ad  apicem  versus  densa  ciliata,  margine  cetero  seribus 
setarnm  minimarum  armato  sive  inermis.     Longit  1.1  mm. 

As  compared  with  M.  rosea,  its  nearest  ally,  this  form  is  not  only 
considerably  larger  (the  largest  figures  being  0.9  mm.  in  length  by  0.6 
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mm.  high,  while  the  present  form  measures  1.1  by  0.7  mm.)  but  the 
form  and  several  details  noticeably  differ.  The  shell,  as  seen  from  the 
side,  is  nearly  quadrangular,  reminding  of  Lathonura,  and  is  not 
produced  into  a  sharp  spine  as  in  21.  rosea.  The  head  is  also  shorter 
and  is  not  excavated  between  the  eye  and  pigment  fleck.  The  ventral 
margin  of  the  valves  is  not  obviously  sinuous  and  is  spinulus  as  in  3L 
rosea.  The  antennules  are  straight,  and  not  strongly  curved,  as  fig- 
ured by  Kurz,  neither  are  they  spiny  in  front.  At  the  tip  they  bear 
the  usual  sensory  setse  and  posteriorly  a  cluster  of  spines  while  the 
posterior  margin  is  ornamented  with  several  clusters  of  bristles  dis- 
tally.  The  antennae  seem  not  to  differ  materially  from  those  of  31. 
rosea.  The  post  abdomen  is  shorter  than  in  M.  rosea,  its  terminal 
claws  are  small,  curved,  deep-colored  and  unarmed;  in  the  protuber- 
ance formed  by  the  anus  are  closely  clustered  spines  and  bristles 
while  the  rest  of  the  margin  is  either  unarmed  or  furnished  with  a 
few  minute  spines.  The  long  stylets  are  as  usual  in  the  genus.  No 
markings  were  seen  on  tlie  shell.  Projecting  into  the  brood-cavity 
are  two  leaf-like  plates  which  seem  to  serve  an  accessory  branchial 
function  and  contain  many  blood  corpuscles.  Details  of  the  feet  are 
wanting.  The  species  has  been  but  once  seen,  in  the  clear  water  of 
the  tank  supplying  Albuquerque,  New  Mexico,  accompanied  by  two 
species  of  Diaptomns  and  a  3Iouia. 

31.  rosea  occurs  in  the  north,  often  in  considerable  numbers  (Birge 
'91)  and  the  present  species  may  take  its  place  to  the  southward.  It 
may  be  admitted  that  it  approaches  Lathonura  more  than  any  other 
species  of  the  genus. 

It  is  just  brought  to  my  notice  that  Matile  describes  in  an  appendix 
to  his  paper  "  Die  Cladoceren  der  Umgebung  von  Moskau,  1891," 
Macrothrix  bori/sthenica,  which  is  so  very  close  to  our  species  that  we 
suspect  intimate  comparison  will  prove  the  two  identical.  The  atten- 
nules  in  Matile's  species  are  shorter  and  the  dorsal  margin  is  less 
strongly  marked.  The  armature  of  the  post-abdomen  is  perhaps 
slightly  different  but  our  description  was  drawn  from  very  large  in- 
dividuals and  considerable  variation  was  observed.  I  therefore  with- 
draw the  name  proposed  for  the  present. 

Macrothrix  liirsuticornis   Norman  and  Brady. 
Norman  and  Brady  '67;  Daday  '83;  Matile  '90. 

Head  separated  from  the  thorax  by  a  depression.  Shell  roundish, 
caudal  angle  obtuse,  smooth,  ventral  margin  gently  rounded.  An- 
tennules dilated  toward  the  end,  slightly  curved,  cephalic  margin  with 
£.ve  series  of  small  sette.  Post-abdomen  rounded  at  the  end,  having 
<iistally  seven  sette  and  proximally  small  teeth.     Length  0.55  mm. 
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Mac  roth  rix  serricaiidata   Uaday. 

Shell  rounded,  punctate,  transparent,  obtusely  angled  caudad. 
Caudal  part  of  dorsal  margin  serrate,  ventral  margin  nearly  straight, 
sparsely  ciliate  cephalad.  Antennules  long,  subcylindrical,  attenuate 
at  the  end,  slightly  curved,  armed  with  minute  setne.  Post-abdomen 
rounded  at  the  end,  sinuous  above  the  anus,  serrate  with  strong  teeth. 
Length  0.9  to  1.0  mm.     This  species  is  near  to  our  own  M.  xxmper. 

*Macrothrix  rosea  Jurine. 

Plates  LIV,  Figs.  1-3;  LVI,  Figs.  5-7,  11,  13. 

Monoculus  roseus — Jurine. 
Lynceus  roseus — Desmarest. 
Daphnia  rosea — M.  Edwards,  Jurrell. 
Echinisca  rosea — Lievin. 

The  body  is  sub  oval,  terminating  behind  in  an  acute  angle;  the 
lower  margin  is  less  conspicuously  spined  than  the  last  or  the  following; 
the  antenniB  are  but  slightly  dilated  at  the  end  and  nearly  straight. 
The  longest  seta  of  the  antennae  is  longer  than  in  the  last,  reaching 
beyond  the  tips  of  the  terminal  seta^;  abdomen  more  slender,  sinuate 
in  front,  beset  with  short  hairs. 

Length  0.6  mm.,  male  0.3  mm.  The  male  has  small  claws  on  the  end 
of  the  post-abdomen,  and  the  antennules  are  curved  and  elongated. 

In  a  later  publication  Birge  finds  small  claws  on  the  post  abdomen 
of  the  male  which  resemble  that  of  Bosmina.  On  the  posterior  side  of 
the  apex  of  the  antennules  of  the  male  is  a  cluster  of  five  or  six  long 
sense  hairs  peculiar  to  this  species. 

*Macrothrix  tenuicoriiis  Kurz. 
Plates  LIV,  Figs.  5-8;  LVI,  Figs.  13,  12,  20. 

(See  Notes  on  Cladocera  of  Minnesota,  p.  245.) 

The  body  is  oval,  produced  posteriorly  in  a  sharp  point;  the  ab- 
domen is  strongly  arched,  while  the  upper  outline  of  the  head  is  a 
regular  curve  or  slightly  extended  in  front  of  the  eye;  the  antennules 
are  long,  nearly  straight  and  a  very  little  narrowed  toward  the  end, 
just  in  front  of  which  is  a  series  of  short  teeth;  there  is  no  lateral 
spine,  but  a  strong  terminal  one  in  addition  to  the  sensory  filaments; 
the  pigment  spot  is  large,  the  eye  small  and  the  lobus  opticus  well 
separated  from  the  ganglion;  the  antenna  have  a  very  powerful  basal 
joint;  the  elongated  seta  is  very  stout  and  densely  spiny,  with  a  tooth 
at  its  flexure;  two  of  the  terminal  sefpe  are  spiny,  for  the  basal  half; 
the  valves  are  beset  with  very  long  spines  in  sets  of  three  each,  all 
having  dificrent  positions;  the  abdomen  is  nearly  as  in  Jf.  rosea,  but 
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the  posterior  margin  has  a  series  of  long  sharp  teeth;  the  mandibles 
are  nearly  completely  exposed  by  the  arched  anterior  margin  of  the 
valves. 

The  labrum,  in  this  species,  is  an  odd  link  between  that  of  the 
l)o[>Jtnida:  and  Lynceidw.  The  basal  segment  is  greatly  enlarged  and  is 
snb-triangnlar  in  outline,  with  a  movable  lip  attached  to  the  inner 
free  face;  the  typical  daphnoid  structure  is  preserved,  but  the  enlarged 
salient  angle  of  the  basal  portion  shows  how  the  transition  to  the  great 
triangular  labrum  of  Alona,  etc.,  is  made.  In  young  specimens  the 
head  is  proportionately  larger,  the  antennules  are  broader  at  the  tip, 
and  the  dorsal  outline  is  less  convex;  the  marginal  spines  of  the  valves 
are  also  proportionally  larger,  as  are  the  appendages  of  the  first  and 
last  pairs  of  feet.  This  is  one  of  the  largest  species  of  the  genus,  0.75 
mm.  being  the  length.  This  is  very  close  to  M.  rosea  but  seems 
distinct. 

This  form  is  quite  commom  about  Minneapolis,  Minn.,  but  is  not 
yet  noted  elsewhere  in  America. 


*Macrothrix  i>aui)er  Herrick. 
Plate  LVI,  Fig.  4. 

This  species  is  described  from  a  single  specimen  from  Lake  Minne- 
tonka,  and  I  can  add  nothing  to  the  very  meager  notice  given  then. 
(Herrick '82.) 

The  body  is  broad  and  very  narrow,  the  lower  outline  is  angled 
and  nearly  unarmed;  the  pigment  fleck  and  eye  are  small  and  approxi- 
mated; antennules  very  long  and  cui-ved  backward  and  outward;  ab- 
domen short,  ciliate  below;  claws  short,  ciliated.  This  female  had  a 
full  complement  of  eggs  but  the  antennae  resemble  those  of  a  male. 
This  is  unusually  interesting  and  should  be  rediscovered  and  studied; 
for  there  seems  to  be  some  affinity  between  this  species  and  Bosmina, 
and  it  is  probable  that  it  requires  to  be  distinguished  generically  from 
Macrothnx. 

GENUS   LITHONURA  Lilljeborg. 

The  form  is  oval;  the  head  is  curved  more  than  in  Macrothrix  and 
the  shell  is  more  obtuse  behind,  sinuate  below  where  it  is  beset  with 
short  spines  anteriorly;  first  antennae  long,  straight;  second  antennae 
with  five  setoe  on  each  ramus;  only  four  pairs  of  feet  apparent;  ab- 
domen short,  prolonged  upward  to  the  insertion  of  the  caudal  stylet; 
male  similar  but  smaller. 
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*Lathoimra  rectirostris  O.  F.  Miiller. 
Plate  LVII. 
Koch  '35-'41  (Pasithea  rectirostris);  Zaddach  '44  (Daphnia  brachyura);  Lievin  '48 
(Daphnia  brachyura);  Fischer '52  (Daphnia  mystacina) ;  Lilljeborg  '53;  Leydig 
'60  (Pasithea  rectirostris);  Norman  and  Brady  '67;  P.  E.  Mueller  '68;  Schoedler 
'58  (spinosa);  Birge  '78;  Gruber  and  Weistnann  '80  (Pasithea  rectirostris); 
Herrick  '82. 

The  only  species  of  the  genus  is  distributed  probably  over  the  entire 
northern  temperate  zone.  It  has  been  found  in  America  at  Cambridge, 
Mass.,  and  in  the  vicinity  of  Minneapolis,  at  both  of  which  places  it 
is  very  rare. 

The  form  is  a  rather  quadrangular  oval,  the  head  being  strongly 
arched  to  the  beak  which  is  much  farther  posterior  than  in  Macrothrix, 
in  this  respect  resembling  the  Daphnidw;  the  eye  occupies  the  center 
of  the  lower  part  of  the  head  margin,  and  is  of  moderate  size;  the  pig- 
ment fleck  is  near  the  base  of  the  antenuules  and  well  removed  from 
the  eye;  the  antennae  are  straight  and  long,  with  a  sensory  bristle 
near  the  base  in  front  and  two  bristles  athird  from  the  end;  the  second 
antennte  are  furnished  with  a  powerful  basal  joint,  while  each  of  the 
main  subdivisions  of  the  rami  has  its- bristle,  which  are  nearly  equal; 
two  of  the  terminal  setse  are  toothed  for  the  basal  half  and  pectinate 
distally,  but  the  others  are  feathered  throughout;  the  four-jointed 
ramus  has  a  spine  on  the  second  joint  and  a  longer  one  at  the  end,  and 
all  the  joints  of  both  rami  are  ornamented  with  triple  series  of  spines," 
the  maxillae  are  three  spiued  at  the  end  and  are  in  almost  constant 
motion;  the  first  pairs  of  feet  have  curious  comb-like  bunches  on  some 
of  the  set?e;  the  abdomen  is  very  short  and  terminates  in  inconspicuous 
teeth,  the  posterior  part  of  the  abdomen  being  ornamented  with  teeth 
flattened  longitudinally  so  as  to  look  like  spines  from  the  side;  the 
last  foot  is  simple  but  bears  a  large  appendage;  the  posterior  third  of 
the  shell  is  fringed  by  extremely  minute  spines,  but  anteriorly  by 
lanceolate  stiff  spines  flattened  longitudinally  like  the  spines  of  the 
abdomen;  the  caudal  sette  are  seated  on  a  high  prominence  of  the  ab- 
domen, and  are  fringed  along  their  whole  length,  not  merely  at  the 
end.  The  female  is  1.0  mm.  long,  the  male  0.5  to  0.6  mm.,  in  which 
sex  the  antenuules  have  more  numerous  lateral  bristles,  the  first  foot 
has  a  claw  and  the  back  is  less  elevated.  The  semen  bodies  are  irreg- 
ularly round  with  small  nuclei. 

GENUS  STKEBLOCEEUS  Sars. 

In  form  like  Macrothrix  laticornis,  head  terminating  in  a  long  ros- 
trum bearing  the  long,  twisted  anteunules.  Antenuules  very  large, 
curved  backward  and  outward.     Head   not  separated  by  a  distinct 
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depression  from  the  body,  very  high,  slightly  arched  above,  abruptly 
curved  below  with  spines  upon  the  margins.  The  antennae  are  large; 
four-jointed  ramus  much  the  longer,  with  four  set?e.  Lab  rum  with  a 
large  process.  Post- abdomen  much  as  in  Macrothrix  laticoniis,  serrated 
or  notched  behind.  Eye  near  the  beak;  pigment  fleck  small,  situated 
below  the  eye  at  the  base  of  the  antenuules. 

The  shell  is  hexagonally  reticulate,  arched  above  and  angled  below; 
ventral  margin  armed  with  rigid  spines.  Claws  ciliate.  Length  0.34 
to  0.4  mm. 

Oar  Macrothrix  pauper  seems  !i  near  approach  to  this  genus;  both 
have  a  strong  spine  or  claw  on  the  first  foot  which  projects  beyond 
the  shell,  but  there  are  many  differences.     M.  pauper  is  1.0  mm.  long. 

S.  serricaudatus  Sars  (Plate  LXVI,  Fig.  1)  is  the  only  species. 

GENUS  DREPANOTHRIX  Sars. 

The  head  separated  from  the  valves  by  a  depression;  fornices  mod- 
erate; rostrum  rather  acute,  distant  from  the  anterior  edge  of  the 
valves.  The  form  is  subrotund;  reticulate,  with  the  margins  of  shell 
fringed  below  by  long  movable  spines;  pigment  fleck  present;  swim- 
ming antennae  with  three  ciliated  setse  on  the  four-jointed  ramus,  the 
three-jointed  ramus  with  its  basal  joint  armed  with  an  unjointed, 
strong,  spinous  seta  and  four  ciliated  seta?  on  the  remaining  joints. 
The  post  abdomen  is  broad.  Intestine  coiled.  The  male  has  longer 
antennce  and  a  hook  on  the  first  foot. 

Drepanothrix  dentata  Euren. 
Plates  XLVI,  Fig.  9;  LIV,  Fig.  4;  LVI,  Fig.  14. 

Acanthohhcris  dentata — Euren. 
Drepanothrix  seligera — Sars. 
Drepanothrix  hamata — Sars. 

*  Drepauotlirix  hamata  Norman  and  Brady. 

This  animal  is  only  0.5  mm.  in  length.  The  antennules  are  later- 
ally curved  in  the  jniddle  and  ornamented  with  notches  on  the  mar- 
gins; the  pigment  fleck  is  quadrate  and  rather  large;  the  post-abdomen 
is  truncate  at  the  end,  convex  behind  and  ornamented  with  a  series 
of  small  spines.     Shell  margins  with  long  spines. 

Birge  reports  this  species  from  Lake  Wingra  near  Madison,  Wis- 
consin. It  seems  to  be  repelled  by  light  and  is  a  bottom-loving  form. 
Though  it  swims  fairly  well,  the  stiff  setiie  are  chiefly  used  as  pushing 
poles.  The  species  has  been  taken  in  Denmark,  Scandinavia,  Eng- 
land and  France  as  well  as  America. 
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GENUS  ACAMHOLEBERIS  Lilljeborg. 

Body  more  or  less  quadrangular,  head  triangular,  acute  cephalad, 
bearing  the  antennules  at  the  front.  Fornix  slightly  developed. 
Head  scarcely  separated  by  a  depression  from  the  body.  Antennules 
elongate,  expanded  apically.  The  three-jointed  branch  of  the  antencte 
has  five  set^e,  the  four  jointed  ramus  has  three,  all  being  apical.  The 
seta  of  the  basal  joint  of  the  three  jointed  ramus  is  elongate.  Labrum 
with  an  acute  process.  Feet  six  pairs.  Intestine  with  a  loop.  Post- 
abdomen  broad,  armed  with  a  series  of  spines.  Margin  of  the  shell 
with  long  spines  below. 

Ancantholeberis  curvirostris  O.  F.  Miiller. 

Plate  XLVI,  Figs.  1-4. 

O.  F.  Miiller  1785  (Daphnia  curTirostris);  Schoedler  '46  (Acanthocercus  rigidus); 
Lievin '48  (Acanthocercus  rigidus);  Lilljeborg 'S-*^,  and  '58  (ligida);  Leydig '60 
(rigidus);  Norman  '63;  Norman  and  Brady  '67;  P.  E.  Maeller  '68;  Lund  '70-'71; 
Hellich  '77. 

This  rare  species  has  not  yet  been  found  in  America  but  may  be 
confidently  expected.  The  aspect  is  raacrothroid,  the  whole  ventral 
margin  being  long  ciliate,  while  from  near  the  posterior  angle  aiisc  a 
number  of  greatly  elongated  selai.  The  caudal  margins  are  armed 
with  short  spines.  The  macula  is  present  but  rather  small.  The  an- 
tennules are  elongate,  expanded  toward  the  tip,  somewhat  curved  and 
armed  apically  with  about  eight  unequal  lanceolate  processes  and 
smaller  spinules.  The  post-abdomen  is  broad,  rounded  distally.  The 
claws  have  two  small  basal  teeth  and  a  series  of  small  setse.  The  pos- 
terior margin  is  armed  with  a  series  of  small  teeth.  Length  less  than 
1.5  mm. 

GENUS  OFRYOXUS  Sars. 

Lyncodaplmia — Herric  k. 

Body  elongated,  somewhat  rectangular  as  seen  from  the  side,  great- 
est width  and  height  of  shell  a  little  posterior  to  the  heart;  head  sepa- 
rated by  a  depression  from  the  body,  truncate  below;  antennse  and 
antennules  much  as  in  Macrothrix;  four  jointed  ramus  of  antenijiTe  with 
no  lateral  set*:  eye  small,  pigment  fleck  present;  intestine  twice  con- 
voluted, expanded  posteriorly,  with  anterior  but  no  posterior  cseca, 
opening  near  the  "heel"  of  the  post-abdomen;  post-abdomen  large, 
triangular;  terminal  claws  long,  rather  straight,  with  two  accessory 
spines  at  the  base. 

Ofnjoxus  is,  as  was  suggested,  a  curious  transition  form  linking  the 
Da])hnidw  with  the  Lynceidce. 
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0.  gracilis  not  only  has  the  disc  like  last  foot  colored  bnt  the  swim- 
ming antennse  are  banded  with  purple  as  in  Slmocephalus  rosfratns 
Herrick  and  *S'.  americanus  Birge.  The  intestine  has  anterior  caeca, 
which  is  not  the  case  in  Lynceids,  nor,  indeed,  in  other  Lgncodophnidw. 

The  four-jointed  ramus  of  the  antennae  approaches  Lyvceidw  in  the 
absence  of  a  lateral  seta,  but  the  other  ramus  is  as  in  Macroihrix.  The 
convolution  of  the  intestine,  the  form  of  the  post  abdomen  and  the 
situation  of  the  anus  are  all  of  a  stiictly  lynceid  type;  moreover,  the 
flattened  appendage  of  the  last  foot  is  like  that  of  Euryeer ens. 

Even  in  the  form  of  the  shell  there  is  a  combination  of  characters; 
the  anterior  part  of  the  shell  has  the  form  peculiar  to  Lyncodaphnida'; 
but  posteriorly  it  again  expands  and  becomes  truncate  behind;  the 
form  in  the  adult  is  not  unlike  that  of  some  Lynceidce,  but  the  young 
has  a  long  spine  posteriorly  exactly  like  the  spine  of  Baphnui.  The 
latter  fact  is  very  instructive,  for  it  indicates  that  the  theory  proposed 
(American  Naturalist,  1882,  p.  815)  to  explain  the  origin  of  this  ap- 
pendage is  probably  the  correct  one.  Professor  Leuckart  suggested 
that  this  spine  was  a  balancing  rod  intended  to  keep  the  proper  equi- 
poise over  the  center  of  gravity;  but  it  is  difficult  to  see  why  these 
long-bodied  forms,  in  which  the  greater  part  of  the  weight  lies 
''abaft"  of  the  pivotal  point — the  base  of  the  antencae — should  be 
thus  provided  while  the  shorter  forms  are  not.  We  conceive  that  it 
is  an  apparatus  for  effecting  the  moult  of  the  inner  lining  of  the  brood 
cavity  of  long-bodied  and  tender  shelled  animals  such  as  Baphnia  and 
the  present  genus.  The  great  development  of  the  head  in  the  crested 
Baphnidw  may  undoubtedly  be  explained  upon  Professor  Leuckart's 
theory. 

*Ofryoxiis  gracilis  Sars. 

Plates  XLII,  Figs.  12-15;  LVIII,  Figs.  1-3;  LIX,  Fig.  2. 

Herrick  '82  (Lyncodaphnia  macrothroides). 

Sub-rectangular,  greatly  elongated,  truncate  behind,  with  a  slight 
spine  above;  head  and  eye  small,  fornix  moderate,  beak  truncate;  an- 
tennules  rather  long,  slightly  curved,  tapering  a  little  toward  the  end, 
whence  spring  three  lanceolate  spines  and  several  sensory  filaments, 
five  stout  spines  behind,  above  the  middle,  and  several  more  slender 
ones;  swimming  antennae  very  long,  terminal  setae  smooth  to  the  joint; 
labrum  as  in  Baphnia;  mandible  attached  behind  a  salient  angle  of  the 
front  margin  of  the  shell;  no  abdominal  processes;  post-abdomen  broad 
above,  triangular;  terminal  claws  pectinate,  furnished  with  one  very 
large  toothed  accessory  spine  and  a  smaller  one;  the  first  foot  has  a 
hook;  the  last  foot  consists  of  a  large  oval  plate  which  bears  poste- 
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riorly  the  ordinary  branchial  coil,  here  shaped  like  a  thumb  and  fore- 
finger. The  young  is  of  a  different  shape  and  bears  a  long  spine. 
The  male  is  known  from  figures  recently  published  by  Birge  ('91). 

GENUS  ILYOCRYPTUS. 

.  Form  compact,  short;  head  short,  triangular,  with  large  fornices 
forming  a  roof  over  the  head;  the  posterior  margin  of  shell  nearly  as 
long  as  the  inferior;  lower  angle  a  broad  curve;  antennules  two-jointed, 
basal  joint  very  short,  second  joint  straight,  rather  long;  setfe  termi- 
nal, but  one  seta  near  the  base;  the  four-jointed  ramus  of  the  antenna 
with  but  three  (terminal)  setse;  six  pairs  of  feet,  last  pair  rudimentary; 
tail  large,  as  in  Lyncodaplinia,  anus  elevated;  intestine  straight,  with- 
out cjeca,  but  an  expansion  near  the  rectum  sometimes  simulates  one; 
the  margin  of  the  shell  is  bordered  with  long  spines,  which  may  be 
branched  or  simply  pectinate.  There  is  often,  perhaps  generally,  a 
failure  to  entirely  remove  the  moulted  shell;  when  this  occurs  the 
newly- formed  shell  from  each  moult  remains  under  the  older  ones  till 
the  animal  seems  to  be  wearing  six  or  more  overcoats,  and  the  spaces 
so  formed  become  filled  with  algse  and  filth  till  the  animal  is  no  longer 
able  to  swim.  P.  E.  Mueller  and  Kurz,  who  seem  to  have  seen  only 
I.  sordidus,  agree  that  Ilyocryptus  cannot  swim,  but  poles  along  in  the 
mud  on  the  bottom  by  means  of  antennae  and  abdomen;  our  I.  spinifeVy 
on  the  other  hand,  swims  freely  till  loaded  np  with  old  clothes  and 
filth. 

This  genus  is  also  closely  allied  with  the  Lynceidce. 

*  Ilyocryptus  sortlidus  Lievin. 
Plates  LV,  Figs.  6,  10,  11;  LVI,  Figs.  15-17. 
Acanthocercus  sordidus — Lievin,  Leydig. 

Body  higher  than  long;  head  small,  terminating  anteriorly  in 
almost  a  right  angle;  posterior  part  of  the  shell  margins  covered  with 
branching,  thorny  spines;  antennules  cylindrical;  antennse short;  four- 
jointed  rami  with  no  lateral  setfe;  post  abdomen  large,  broad;  terminal 
claws  with  two  spines  at  the  base;  anus  in  the  middle  of  the  posterior 
margin,  which  is  very  heavily  armed  with  spines;  a  hairy  abdominal 
process  is  present,  according  to  Kurz. 

There  are  no  anterior  cteca  (my  statement  that  P.  E.  Mueller  de- 
scribed such  cfEca  was  an  error;  see  Notes  on  Cladoreca  of  Minnesota, 
p.  246).  Length  0.78  mm.  The  tabulated  comparison  beyond  makes 
a  full  description  unnecessary.  Birge  reports  this  species  from  Wis- 
consin and  it  has  been  encountered  in  Minnesota. 
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*  Ilyocryptus  spinifer  Herrick. 

Plates  LV,  Figs.  1-4;  LVI,  Figs.  18-19,  21. 

Herrick  '82,  '84,  and  '87;  Tamer  '93. 

The  description  given  in  my  Final  Eepoit,  etc.,  is  very  brief,  and  no 
comparisons  were  there  instituted  with  the  I.  agilis  of  Kurz,  which  is 
its  nearest  ally  in  Europe.  The  paper  by  Kurz  referred  to  gives  de- 
tailed descriptions  of  the  three  European  species,  accompanied  by  ele- 
gant plates.  We  are  able,  therefore,  to  draw  up  the  following  dis- 
tinctive diagnosis  of  the  species,  hoping  thereby  and  by  means  of  the 
figures  to  show  the  relations  of  the  four  species  at  present  known.  It 
is  almost  certain  that  we  have  more  than  one  species  in  America,  and 
the  careful  description  of  the  known  form  may  make  the  detection  of 
others  easier. 

The  size  varies  greatly;  a  full  grown  female  with  eggs  in  the  brood 
cavity  is  nearly  0.90  mm.  long  and  0.70  high,  while  a  smaller  female 
measures  0.65  mm.  long  by  0.44  high.  The  form  of  the  shell  is  nearest 
like  that  of  J.  acutifrons,  the  height  being  less  than  in  I.  sordidus,  and 
the  angle  between  the  ventral  and  posterior  margins  less  than  in  1. 
agilis.  The  entire  length  of  the  post-abdomen  in  the  large  female  is 
0.56  mm.  measured  to  the  base  of  the  candal  stylets,  of  which  length 
0.168  mm.  pertains  to  the  claws.  The  width  of  the  post  abdomen  is 
but  0.14  mm.  Thus  it  is  evident  that  the  proportions  of  the  post- 
abdomen  differ  greatly  from  any  of  the  other  species,  it  being  very 
long  and  narrow.  The  terminal  claws  are  exactly  as  in  I.  agilis,  hav- 
ing two  small  basal  spines  and  a  few  sharp  serrations  near  the  apex, 
anteriorly.  Near  the  base  of  the  claw  is  a  cluster  of  small  spines  of 
two  sizes,  then  begins  a  series  of  about  16  lateral  teeth  averaging 
0.02  mm.  in  length  and  extending  to  the  sides  of  the  anus.  Above 
this  point  the  contour  of  the  margin  is  convex  and  is  ornamented  with 
nine  spines  twice  as  long  as  the  preceding.  Then  follow  the  promi- 
nences which  bear  the  long  and  simple  caudal  setse.  Besides  the 
above  mentioned  spines  there  are  four  spines  on  either  side  upon  the 
lower  posterior  angle  of  the  post-abdomen  which  are  four  times  as 
long  as  those  of  the  previously  mentioned  continuous  series  (i.  e.,  0.08 
mm.).  Above,  the  abdomen  is  hirsute  or  thorny  as  in  1.  agilis,  and 
the  process  for  closing  the  brood  sac  is  similar.  It  will  be  seen  that 
the  post-abdomen  differs  in  armature  as  much  as  in  form  from  other 
species.  From  I.  sordidus  it  differs  in  the  following  points:  The 
claws  are  not  pectinate  behind  but  are  serrate  in  front,  the  anal  open- 
ing is  higher  and  the  details  of  the  spines  vary;  from  J.  acutifrons  it 
differs  in  that  the  claws  are  not  pectinate,  neither  is  there  a  spine  in 
front  of  the  claws,  and  the  anus  is  not  terminal;  from  J.  agilis  it  differs 
in  that  the  shape  is  dififerebt,  there  are  fewer  enlarged  spines,  and  the 
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shape  of  the  nine  spines  above  the  anus  is  different.  The  head  is  con- 
vex, resembling  I.  sordldiis  most  nearly,  but  the  antenuules  are  much 
longer  and  more  slender  than  in  any  other  known  species.  They  are 
0.17  mm.  long  and  about  0.016  mm.  wide,  while  the  longest  seta  is 
0.084  mm.  long.  The  antennre  are  almost  exactly  as  in  I.  sordidus. 
The  labrum  has  the  usual  shape,  as  have  the  jaws  and  other  append- 
ages. The  margins  of  the  shell  are  ornamented  with  spines  simply 
pectinate  or  barbed  as  in  I.  agiUs.  In  I.  sordidus  these  spines  are 
variously  branched,  and  in  that  form  alone  of  the  European  species, 
according  to  Kurz,  is  there  a  failure  to  perfect  the  moult;  in  our  spe- 
cies, which  has  simplj'  pectinate  sette,  the  old  coverings  are  all  but 
uniformly  retained.  The  spines  of  the  lower  posterior  margin  are 
from  0.16  mm.  to  0.20  mm.  long. 

Such  are  some  of  the  chief  peculiarities  of  the  species,  but,  to  make 
the  relation  between  the  four  species  of  this  little  known  genus  even 
clearer,  if  possible,  the  following  comparative  table  is  appended. 

The  shell  moulted  periodically H'  "^'^'^; 

The  shell  not  moulted  but  retained H'  «o':<^'.^'"«- 

{  J.  spmifei: 

( I  sordidus. 
Antennules  not  more  than  eight  times  as  long  as  broad <  I.  ac/ilis. 

\  I  acutifrons. 
Antennules  more  than  eight  times  as  long  as  broad /.  spinifer. 

Claw  of  post-abdomen  pectinate I  {•  ^'""'J'.f'"® 

Claw  of  post-abdomen  not  pectinate <  /  "^-  '-^ 

^  ^  {1.  spinifer. 

A  strong  spine  in  front  of  claw /.  acutifrons. 

{I.  sordidus. 
I.  agihs. 
I.  ypinifer. 

Anus  opening  near  the  claws /.  acutifrons. 

!I.  sordidus. 
I.  agilis. 
J.  spinifer. 

Marginal  spines  of  shell  much  branched /.  sordidus. 

!I.  agilis. 
I.  acutifrons. 
I.  spiniftr. 

Elongated  anal  spines  on  either  side,  four  or  five,  very  long /.  spinifer. 

(I.  agilis. 
I.  acutifrons. 
I.  sordidus. 


ons. 


Upper  (one  to  three)  spines  of  the  supra-anal  series  modified  and  f  I.  acutifrons. 
enlarged \  /.  agilis. 

Upper  spines  like  the  others <  r'    '^  •'  S     ' 

^^       *^  1.7.  spinifer. 
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The  above  is  extracted  verbatim  from  the  Alabama  Crustacea,  which 
Professor  Birge  should  have  consulted  before  saying  "none  of  the 
specific  characters  are  mentioned  or  figured"  (Birge  '91). 

Professor  Birge  is  inclined  to  identify  our  species  with  I.  longiremis 
Sars,  from  Australia.  But  if  the  Madison  specimens  have  antennary 
setie  nearly  equaling  the  total  length  of  the  animal,  they  differ  from 
all  individuals  of  I.  spinifer  yet  seen.  The  armature  of  the  post-ab- 
domen  is  also  different,  for  there  are  but  four  elongated  claws  at  the 
inferior  angle  and  a  series  of  about  14  anal  sj)ines  and  six  longer  supra- 
anal  teeth.  We  infer  from  Birge's  figure  that  the  antennae  are  dif- 
ferent. It  would  be  well  that  the  Madison  form  should  be  more  care- 
fully described  and  figured  and  compared  with  other  American  species. 
Length  0.60  mm.,  height  0.46  mm.,  base  of  antenna  0.19  mm.,  four- 
jointed  ramus  0.13  mm.,  post-abdomen  0.19  mm.,  claw  0.125  mm.,  long 
post  anal  spines  0.06  mm.,  antennule  0.10  mm. 

Ilyocryptiis  aciitifrons  Sars. 
Plate  LV,  Fig.  7. 

This  species  is  only  mentioned  in  the  appendix  to  the  paper  of  Sars 
on  the  Cladocera  from  the  vicinity  of  Christiauia.  The  following  is  a 
condensation  of  the  description. 

Head  large,  acute  in  front.  Shell  truncate  behind,  with  shorter 
sette  behind  than  below.  Autennules  shorter  and  thicker  than  in 
I.  sordidus.  Antennse  long  and  robust.  Abdomen  with  a  short,  obtuse 
process.  Post-abdomen  shorter  than  in  I.  sordidus,  posterior  margin 
continuous,  anus  terminal;  caudal  claws  straight,  very  long,  with  two 
minute  basal  spines  and  a  cluster  of  teeth  in  front.  Pigment  fleck 
almost  touching  the  eye.     Length  less  than  in  J.  sordidus,  0.6  mm. 

In  this  species  the  moult  is  perfect.     (See  table  above.) 

*  Ilyocryptiis  longiremis  Sars. 
Plate  LV,  Fig.  5. 
Sars  '88;  Birge  '91. 
Professor  Birge  finds  this  species  abundant  near  Madison.     The 
original  description  is  not  now  accessible.     It  appears,  however,  that 
the  form  of  the  post-abdomen  is  very  similar  to  I.  spinifer,  while  its 
armature  is  quite  different.     The  setse  of  the  antennae  are  very  long, 
nearly  equaling  the  length  of   the  body.     There  are  five  to  seven 
super- anal  teeth,  largest  in  the  middle,  an  outer  row  of  about  eight 
long  post  anal  spines  and  an  inner  row  of  11  to  12  post-anal  denticles, 
besides  several  very  small  teeth  near  the  terminal  claw.     There  are 
three  or  four  denticles  on  each  side  of  the  anus.     The  moult  is  incom- 
plete as  in  I.  spinifer. 
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FAMILY  LYJSCEIDJ]. 

This  family,  which  is  numerically  the  largest  among  the  Cladocera, 
is,  in  the  main,  well  limited,  though  there  are  transitions  toward  the 
Lijncodaplinklce^  which  are  quite  direct.  The  genera  Lyncodaphnia, 
Ofryoxus  and  Ilyocryptus  lead  toward  the  Lynceklce  unmistakably. 
Most  of  the  members  of  this  family  are  small,  comparatively  few  ex. 
ceeding  one  millimeter  in  length.  The  head  is  covered  with  an  arched 
shield,  which  frequently  passes  with  no  indentation  into  the  shell  of 
the  body.  This  head  covering  generally  extends  forward  and  down- 
ward to  form  more  or  less  of  a  sharp  angle  in  front,  while  in  several 
genera  it  is  simply  rounded  in  front.  It,  in  either  case,  arches  over 
the  more  fleshy  lower  side  of  the  head  from  which  hang  the  two  short 
antennules  and  the  labrum,  while  the  strong  two-branched  antennte 
spring  from  well  up  under  its  posterior  expansion.  The  rounded  sides 
of  this  shield,  which  protect  the  insertion  of  the  antennae,  are  called 
the  fornices.  Above  the  insertion  of  antennules  is  a  dark  fleck  lying 
near  or  on  the  lower  angle'of  the  brain;  this  is  the  larval  or  nauplius 
eye,  w^hich  is  the  first  to  appear  in  all  these  small  Crustacea.  This 
macula  nigra  is  not  infrequently  as  large  as  the  eye  itself,*  or  even 
larger,  and  in  one  genus  it  is  the  only  visual  organ.  The  antennules 
are  small  and  bear  on  the  end  several  sensory  filaments  as  well  as  a 
lateral  flagellum.  The  antennules  of  the  male  dififer  very  little  from 
those  of  the  female.  The  labrum  is  furnished  with  a  process,  which 
is  triangular  or  semicircular  and  is  usually  larger  than  the  terminal 
portion.  The  mandibles  are  as  in  Daplinidce  but  usually  shorter. 
Maxillse  are  often  conspicuous,  but  the  first  pair  of  feet  serve,  by  a 
slight  alteration  at  the  base,  the  same  purpose.  There  is  rarely  an 
indication  of  the  sixth  pair  of  feet,  and  the  antennse  have  both  rami 
three-jointed.  The  terminal  part  of  the  body,  or  post-abdomen,  is 
us'ially  enlarged,  and  the  anal  opening  is  near  its  base;  the  armature 
is  usually  considerable.  The  form  of  the  post-abdomen  is  one  of  the 
best  criteria  for  distinguishing  genera  and  species — a  process  often 
attended  with  much  difficulty. 

The  shell  is  of  various  forms,  frequently  beautifully  sculptured. 
The  number  of  eggs  produced  at  one  time  is  limited,  and  the  Avinter 
eggs  are  very  often  laid  in  the  brood- cavity  with  no  preparation  of 
the  shell  previous  to  it;  in  other  words,  the  ephippium  may  be  absent. 
On  the  other  hand,  sometimes  the  shell  is  considerably  modified,  and 
generally  there  is  a  deposit  of  dark  pigment  in  the  upper  i^art  of  the 
shell.  The  males  are  very  rare  and  until  recently  few  were  known. 
The  diligence  of  Kurz  has  added  a  great  many,  and  we  now  have  a 

*  The  name  "Lynceus  "  is  derived  from  that  of  the  son  of  Aphareus  who  was  famous  for  the  sharp- 
nameness  of  his  yision. 
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fair  idea  of  the  sexual  variations.  These  consist  usually  in  a  narrower 
body  and  shorter  beak,  in  a  strong  hook  of  chitin  on  the  first  foot  and 
certain  modifications  of  the  post-abdomen.  The  hook  mentioned  is 
simply  an  enlargement  of  one  of  the  terminal  bristles  of  the  foot,  and 
serves  to  fasten  the  animal  to  the  shell  of  the  female.  In  one  Ameri- 
can species  of  Pleuroxus  we  find  an  approach  to  this  structure  in  the 
female — an  interesting  example  of  inheritance  of  sexual  peculiarities 
across  the  sexes.  The  alterations  in  the  form  of  the  post  abdomen 
consist  in  a  narrowing  or  excavation  of  that  organ  to  permit  its  intro- 
duction into  the  brood-cavity,  and  in  some  forms  (Chijdonis)  this 
change  can  only  be  understood  by  observing  the  form  of  the  shell  of 
the  female  about  to  produce  winter  eggs.  In  general,  as  in  other 
Cladocem,  males  are  found  only  at  the  period  when  the  females  are 
sexually  perfect.  The  ordinary  method  of  reproduction  is  by  virgin- 
bearing  or  parthenogenesis.  In  some  cases  it  would  seem,  from  Weis- 
mann's  observations,  that  the  sexual  method  occurs  only  incidentally. 
The  orifice  of  the  male  organs  is  between,  or  anterior  to,  the  terminal 
claws  of  the  post-abdomen  {Eurycercus  alone  excepted).  The  males 
are  usually  but  not  always  smaller.  Plate  LXI  gives  views  of  typical 
Lynceidm.  Fig.  1  is  particularly  instructive,  tor  in  it  the  details 
which  can  be  usually  made  out  in  the  living  object  are  represented. 
The  following  points  may  be  especially  noticed.  The  large  size  of  the 
pigment  fleck,  the  large  antennulesCA^),  the  keel  of  the  labrum  (Lb.), 
the  peculiar  modification  of  the  first  pair  of  feet  to  assist  the  maxillae 
(not  shown)  which  are  exceedingly  small,  the  largely  developed  anal 
gland  (A.  g.),  the  form  and  muscular  mechanism  of  the  abdomen, 
which,  however,  is  better  illustrated  by  Fig.  10  of  the  same  plate. 
Fig.  1  contains  an  embryo  seen  from  the  side  with  the  partially  devel- 
oped limb.  Fig.  3  shows  the  appearance  of  a  different  embryo  from  be- 
lowand  in  an  earlier  stage.  Fig.  2  illustrates  the  relation  of  the  brain 
to  the  eye  and  the  very  small  optic  ganglion.  Fig.  9  of  Plate  LXIII 
gives  details  of  the  feet  in  another  species,  and  the  modifications  seen 
in  the  male  of  the  same  species  are  sufficiently  shown  in  Fig.  1  of  the 
same  plate,  which  also  well  illustrates  the  various  sculpture  of  the 
shell  displayed  by  this  group.  Figs.  4  and  9  of  Plate  LXIV  show 
curious  modifications  of  the  post-abdomen  of  the  male,  and  Fig.  7  ex- 
hibits the  structural  peculiarity  of  sexually  perfect  females  which  is 
correlated  with  it,  or,  perhaps,  we  may  say,  occasions  it. 

SUB-FAMILY  EURYCERCIN^. 

A  single  species  constitutes  the  sub-family,  and  it  will  be  necessary 
to  point  out  only  those  points  which  are  distinctive. 

The  Earycercince  differ  from  the  true  Lynceidce  and  approach  the 
LyncodapJmidce  in  having  the  digestive  tract  not  coiled,  with  two  caeca 
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in  front  and  the  anus  at  the  end  of  the  post-abdomen.  Many  eggs  are 
produced  at  once.  The  male  opening  is  at  the  base  of  the  abdomen, 
as  in  Sididce.  The  general  habitus  is,  however,  lynceid.  The  males 
appear  in  autumn  or  when,  by  the  gradual  drying  up  of  the  water 
or  other  causes,  the  continued  existence  of  the  animals  is  threatened. 

GENUS  EURYCERCUS  Baird. 
Characters  of  the  sub-family. 

Eurycerciis  lamellatiis  O.  F.  MuUer. 

Plates  XLVI,  Figs.  7,  8;  LI,  Fig.  6;  LX,  Figs.  5,  6;  LXII,  Fig.  19. 

Lynceuslamellatus  —  MnelleT,  Edwards,  Koch,  Zaddach,  Lievin,  Ley  dig,  Zenker. 
Eurycercus  laticaudaiiis — Fischer,  Schoedler. 

A  gigantic  Li/nceid,  reaching  the  dimension  of  3.0  mm.  The  figure 
of  the  male  given  will  sufficiently  illustrate  the  general  form.  The 
abdomen  is  broad  and  armed  behind  with  a  dense  row  of  saw  teeth. 
The  eye  is  larger  than  the  rather  small  pigment  fleck,  and  the  intes- 
tine is  bent  upon  itself  but  not  coiled.  The  last  foot  is  found  in  few 
other  Lynceidce.  Acroperus  has  the  same,  and  Pleuroxus  unidens  also 
has  a  rudimentary  sixth  foot. 

SUB-FAMILY  LYNCEINJ]. 

Intestine  coiled;  anus  near  the  end  of  the  post-abdomen;  opening 
of  vas  deferens  nearly  terminal.  There  are  no  anterior  cteca  but 
usually  a  single  anal  diverticle  of  the  intestine.  Rarely  or  never  more 
than  two  embryos  produced  at  once. 

KEY  TO  THE  SUB-FAMILY  LYNCEIN^. 

I.     Head  or  dorsal  line  keeled  or  ridged;  abdomen  long;  shell  marked  with 
diagonal  strije. 
>  Camptocei'cus,  227,  228;  Acroperus,  227;  Alonopsis,  231 

II.     Usually  no  keel  above,  or,  if  keeled,  the  post  abdomen  is  not  long.     The 
majority  are  highly  arched  dorsally,  and  have  comparatively  short  post- 
abdomen  and  pointed  beak.     The  antennae  are  usually  feeble  and  the 
motion  slow. 

A.  Post-abdomen  nearly  round  in  outline,  armed  with  very  long,  stout 

spines,  terminal  claw  with  one  minute  basal  spine  or  none;  greatest 
height  of  shell  about  equal  to  the  posterior  margin.     .     Ijeydigia,  233 

B,  Post-abdomen  more  or  less  triangular,  armed  with  bristles;  greatest 

height  of  shell  moderately  exceeding  that  of  the  posterior  margin; 
shell  marked  with  hexagonal  meshes. 
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a.  Head  nearly  horizontal,  blunt;   post-abdomen  prominent  in  the 

anal  region Graptoleberis,  235 

b.  Head  depressed,  acute;  post-abdomen  excised  near  the  anus, 

Dunlievidia  (=Crepitlocercus),  236 
C     Post-abdomen  more  or  less  quadrangular,  armed  with  one  or  two  rows 
of  small  teeth  on  either  side  behind;   terminal  claws  with  one  or 
two  basal  spines;  height  of  posterior  shell  margin  usually  less  than 
the  greatest  height  of  the  shell Lynceiis,  237 

D.  Pfst-abdomen  terete;  greatest  height  of  shell  little  less   than  that  of 

posterior  shell  margin;  terminal  claws  very  minute.        .        Plirixura. 

E.  Greatest  height  of  shell  more  than  double  that  of  the  posterior  margin. 

a.  Eye  and  first  foot  normal Cliydorus,  260 

h.  First  foot  with  a  claw  which  extends  beyond  shell.  Aucllistropus,  264 
-    c.  Eye  absent,  only  the  pigment  spot  used  for  vision.  .     MoilospilllS,  264 
< Not  noticed  in  the  key.     .     Aloua,  238;  Alonella,  249;  Pleuroxus,  253  ) 

Series  A. — This  section  is  proposed  for  the  old  genera  Camptocercus,  Acroperus, 
and  Alonopsis,  which  seem  to  form  a  natural  group  though  passing  into  Alona. 

GENUS  CAMPTOCERCUS  {>  Camptocercus  Baird). 

This  easily  recognizable  genus  contains  two  groups,  each  with  sev- 
■eral  nominal  species,  which  are  distinguished  mainly  by  the  width  of 
the  post-abdomen.  In  both  the  shell  is  elongated,  more  or  less  quad- 
rangular, longitudinally  striate,  armed  behind  with  one  to  four  minute 
teeth.  The  head  and  back  are  keeled  and  the  former  strongly  arched. 
The  antennules  rarely  extend  beyond  the  beak  and  are  commonly 
<3urved  laterally.  The  eye  is  proportionately  small.  The  post  abdo- 
men is  long  and  furnished  with  a  lateral  row  of  scales.  The  terminal 
•claws  have  a  single  basal  spine  and  are  serrate.  There  is  an  ephip- 
pium,  and  the  male  opening  is  in  front  of  the  terminal  claws. 

SUB  GENUS  ACROPERUS  Baird. 

Post  abdomen  broad,  margins  parallel;  anal  teeth  very  minute, 
lateral  scales  large  and  usurping  their  place.  Anteunte  with  eight 
setse  (fyx)-  Three  species  are  described,  one  of  which  is  very  abund- 
ant in  Minnesota. 

*  Acroperus  leucocephalus  Koch. 

Plates  LXI,  Fig.  5;  LXII,  Fig.  9. 

Lynceus  leucocephalus — Koch,  Fischer. 
Acroperus  harpie — Baird. 
Acroperus  sp. — Herrick. 

Acroperus  striatus—Junne,  M.  Edwards,   Lie\in,   Lilljeborg,   Leydig,  etc.,  seems  to 
belong  here,  but  I  am  able  to  add  nothing  to  the  elucidation  of  the  puzzle. 

Body  rounded  above,  angled  behind;  head  moderately  arched  and 
marinated.     Lower  margin  of  the  shell  pectinate,  terminating  in  two 
15 
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teeth.  The  autenrite  are  long  and  when  reflexed  the  sette  reach  nearly 
to  the  posterior  margin  of  the  shell.  The  posterior  angle  is  not  always 
as  prominent  as  shown  in  Fig.  5,  Plate  LXI. 

*Acroperus  angustatus  Sars. 
Plate  LXII,  Fig.  10. 

This  species  is  distinguished  from  the  former  by  the  head,  which 
is  higher  and  very  strongly  arched.  The  dorsal  contour  is  nearly 
straight.  The  antennae  are  shorter.  The  form  of  the  post  abdomen 
of  the  male  is  less  different  from  that  of  the  female  than  in  the  above. 
The  length  of  both  species  is  about  0.7  mm. 

The  American  form  figured  in  Fig.  5  of  Plate  LXI  differs  from 
both  the  above  slightly.  The  head  is  carinated  and  incurved  almost 
as  in  G.  angustulus;  the  antennae  fall  a  little  short  of  reaching  the  pos- 
terior margin  of  the  too  low  and  oblong  shell;  there  is  an  obvious  de- 
pression between  the  head  and  the  body.  However,  in  the  main  there 
is  close  agreement  with  C.  leucocephalus,  to  which  it  has  been  previously 
referred.     There  is  always  a  rudiment  of  an  additional  pair  of  feet. 

A.  cavirostns  P.  E.  Mueller,  is  not  known  in  the  female  sex.  The 
male  has  a  twisted  caudal  claw.  It  is  probably  founded  on  an  ab- 
normal individual. 

Acroperus  alouoides  Hudeudorff. 

This  species  is  only  known  to  me  from  incidental  references  in 
Matile.  The  post-abdomen  is  said  to  be  broader  than  in  either  of  the 
above.  The  claws  have  only  one  basal  spine.  The  crest  is  low  and 
the  macula  is  nearer  the  end  of  the  beak  than  the  eye. 

(Acroperus  transylvaniciis  Daday.) 

"Carina  capitis  rotundata;  testa  corporis  dorsali  leniter  rotuudato;  postice  angulo 
indistincto;  margine  ventrali  I'ere  recto  angulum  inermem  formanti,  cauda  apice 
rotundata  incisa;  unguibus  caudalibus  magnis,  fere  rectis.     Longit  0.85  to  0.9  mm." 

The  figures  do  not  greatly  fill  out  this  hopeless  description.  The 
form  is  short  and  so  is  the  abdomen,  but  the  armature  of  the  latter  has 
nothing  distinctive. 

SUB-GENUS  CAMPTOCERCUS  Baird. 

Although  the  general  form  is  similar  to  the  last  section,  the  body 
is  usually  longer;  the  post  abdomen  narrows  toward  the  end;  the  anal 
teeth  exceed  the  lateral  row;  the  antennfe  have  usually  but  seven 
setse  (in). 

The  species  enumerated  are  so  closely  related  as  almost  to  baffle 
definition. 


ENTOMOSTKACA    OF   MINNESOTA.  229 

KEY  TO  TIIE  SUBGENUS  CAMPTOCERCUS  (VERUS). 

I.     Beak  pointed. 

A.  Head  depressed. 

a.  Pigment  spot  larger  than  the  eye biserratus,  229 

5.  Pigment  spot  smaller  than  the  eye luacriirus,  229 

B.  Head  directed  forward rectirostris,  230 

II.     Beak  truncate  below latirostris,  230 

III.     Beak  cleft  below  or  with  a  forwaid  projection. 

A.  Antennules  shorter  than  the  beak lilljeborgii,  230 

B.  Antennules  longer  than  the  beak I'Otlliiclus,  230 

Caiuptocerciis  biserratus  Schoedler. 

Plate  LXII,  Fig.  4. 

Is  very  nearly  related  to  the  next,  from  which  it  is  distinguished 
chiefly  by  the  fact  that  the  pigment  fleck  is  larger  than  the  eye. 
Schoedler  overlooked  the  fact  that  in  C.  marmrus  there  is  a  lateral 
line  of  scales  on  the  abdomen,  and  lelied  upon  that  character  to  dis- 
tinguish this  form.  (Schoedler  says  that  the  pigment  fleck  in  C  mac- 
rnnis  is  smaller  than  the  eye,  P.  E.  Mueller  says  they  are  nearly  equal, 
while  in  oar  specimens  they  are  much  smaller  or  nearly  equal.)  ]f 
much  variability  is  found,  Schoedler's  species  seems  to  rest  on  a  slen- 
der basis.  The  basal  spine  of  the  claw,  however,  seems  to  be  peculiar 
in  sitting  on  a  distinct  prominence. 

*Caniptocercus  luacruriis  Mueller. 

Plate  LXI,  Figs.  10,  10a. 

Lynceus  mncrurus — Lilljeborg.  Schoedler,  P.  E.  Mueller,  Kurz,  Birge,  Herrick. 

This  universally  distributed  species  occurs  in  our  larger  bodies  of 
water  and  is  not  rare,  though  hardly  abundant. 

The  body  is  long  and  nearly  rectangular;  the  head  strongly  arched 
and  keeled.  The  keel  of  the  head  is  extended  down  the  whole  dorsal 
line.  The  dorsal  line  is  moderately  curved,  while  the  shell  is  but 
slightly  excavated  below.  The  head  extends  into  a  blunt  beak  look- 
ing downward;  the  direction  of  the  head  is  somewhat  variable  (from 
vertical  to  an  angle  of  about  30  degrees).  The  eye  is  much  larger 
than  the  pigment  fleck;  the  antennules  are  shorter  than  the  beak,  and 
have  one  elongated  terminal  seta.  The  post  abdomen  is  very  long 
and  has  numerous  anal  teeth  as  well  as  a  lateral  row  of  scales.  The 
basal  spine  of  the  claws  is  large  and  serrate,  the  claw  itself  being 
nearly  straight  and  armed  with  an  increasing  series  of  spines  to  be- 
yond the  middle.  The  lateral  scales  of  the  post  abdomen  are  incon- 
spicuous.    The  shell  gland  is  long.     The  antennules  reach  to  almost 
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the  end  of  the  beak,  are  curved  and  bear  a  lateral  flagellum.  The 
first  foot  of  the  female  has  a  sort  of  hook  (branchial  sac?).  The  la- 
briim  is  armed  with  teeth  on  the  posterior  face  of  the  triangular  pro- 
cess. The  intestine  is  very  strongly,  almost  twice,  coiled.  The  lower 
margins  of  the  valves  are  feebly  spined  for  three-fourths  their  length, 
and  armed  with  from  one  to  four  teeth  at  the  angle.  Length  0,8  mm- 
to  1.0  mm. 

Caniptocercus  rectirostris   Schoedler. 
Plate  LXII,  Figs.  1-3. 

Distinguished  from  the  above,  which  it  closely  resembles,  by  the 
form  of  the  head,  which  is  less  rounded  and  directed  anteriorly.  It 
hardly  exceeds  half  the  height  of  the  body.  The  beak  is  sharp.  I  am 
not  sure  that  "Weismann's  figures  (1.  c,  Plate  XI,  Figs.  13  and  14) 
really  belong  to  this  species,  for  the  drawing  of  the  post-abdomen 
does  not  agree  with  that  of  P.  E.  Mueller  fully.  Outline  copies  of  the 
former  are  given  in  Plate  LXTI,  Figs.  1  and  2.  The  male  has  a  hook 
upon  the  first  foot.     Xot  yet  recognized  in  America. 

Caiiiptocerciis   latirostris    Kurz. 
Plate  LXII,  Figs.  5-6. 
C.  Ulljeborgii,  P.  E.  Mueller  (?). 

Closely  allied  to  the  next,  but  distinguished  by  the  position  of  the 
Jiead,  which  is  a  little  less  depressed,  and,  especially,  by  the  truncate 
beak.  The  dorsal  margin  is  convex  and  crested;  the  lower  outline  is 
also  convex.  The  claws  are  toothed  more  as  in  C.  macmrus  than  the 
following.  The  basal  spine  springs  from  the  claw  itself  and  not  from 
the  post-abdomen  as  in  the  next.     Length  0.9  mm.  to  1.0  mm. 

Caniptocercus  lilljeborgii  Schoedler. 

Plate  LXII,  Figs.  7-8. 

Head  depressed,  rounded  in  front;  beak  divided  at  the  end  by  the 
•extension  of  the  fornices.  The  terminal  claws  are  pectinate  for  their 
entire  length,  and  the  basal  spine  is  seated  on  the  end  of  the  post- 
abdomen.     This  species,  in  the  main,  closely  resembles  C.  macmrus. 

*  Camptocercus  rotuudus  Herrick. 

The  second  of  the  two  species  found  in  America  is  this  short, 
strongly  carinated  form,  which  is  known  from  a  single  gathering.  It 
differs  from  all  the  above  species,  with  which  it  agrees  pretty  well  in 
shape,  by  its  more  compact  form;  high  dorsal  keel  (which  extends  the 
entire  length  of  the  body);  the  lougantennules,  which  extend  far  below 
the  beak;  and  the  somewhat  pointed  beak.     The  head  is  much  as  in 
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the  last,  but  it  is  not  certain  that  the  beak  is  cleft,  although  it  has  a 
peculiar  form  (not  indicated  in  the  figure)  near  the  end.  The  length 
is  0.7  mm.  The  terminal  setse  of  the  antennules  are  very  unequal; 
but  in  most  points,  as  in  the  armature  of  the  post-abdomen,  the  details 
resemble  G.  macrurus.     [This  is  probably  but  a  variety.] 

GENUS  ALONOPSIS  Sars. 

This  curious  genus  includes  three  species  of  small  Lynceids  which 
exhibit  a  combination  of  characters.  The  form  of  the  beak  and  head 
is  like  that  of  Pleuroxm,  which  the  form  and  sculpture  of  the  shell 
otherwise  resembles.  The  back  is  extended  more  or  less  in  a  knife- 
like ridge  above,  thus  resembling  Acroperus,  a  resemblance  heightened 
by  the  excavated  lower  margin.  The  form  of  the  post-abdomen 
approaches  that  of  Acroperus,  but  in  that  genus  it  is  of  about  equal 
width  throughout  and  in  this  it  rapidly  narrows.  The  internal  organs 
and  feet  are  of  the  typical  lynceid  form,  while  the  antennie  are  as  in 
Fleu7'oxus. 

The  type  of  the  genus,  A.  elongafa,  is  apparently  much  closer  to 
Acroperus  than  the  two  species  which  have  been  identified  in  America. 

Shell  sub  rectangular,  high,  produced  into  a  ridge  above;  lower 
margin  convex  anteriorly,  concave  behind;  beak  rather  long;  anten- 
nules slender;  antennae  with  eight  setai;  abdomen  long,  narrowed 
toward  end,  incised  at  the  extremity;  claw  rather  large,  with  median 
spines  and  a  basal  thorn;  third  foot  with  a  long  bristle.  Male  smaller, 
without  the  carina  above;  orifice  of  sexual  organs  in  front  of  the  claw, 
which  is  removed  from  the  anterior  margin.  The  young  are  more 
elongate  and  (sometimes)  have  hexagonal  reticulations  instead  of  the 
usual  strong  diagonal  strise.     Motion  slow. 

Alonopsis  elongata  Sars. 

Lynceus  macrurus — Lievin,  Zenker,  Leydig. 

Alono  elongata — Sars. 

Acroperus  intermedius — Schoed ler. 

The  shell  is  wide,  the  upper  margin  forming  an  even  curve,  mani- 
festly angled  behind;  ventral  margin  nearly  straight,  ciliated  through- 
out, with  a  single  tooth  behind.  Fornices  large;  head  narrow,  not 
cariuate.  Post-abdomen  compressed,  truncate  at  the  end,  armed  with 
a  series  of  marginal  spines  and  of  lateral  scales;  caudal  claws  large? 
with  a  single  spine  at  the  base  and  two  median  spines  followed  by  a 
series  of  minute  setiB. 

This  form  I  have  never  seen,  and  it  seems  somewhat  doubtful  that 
the  following  really  belongs  with  it. 
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*A.louopsis  latisisima   Kurz. 
Plates  LXI,  Fig.  8;  LXIII,  Figs.  1  and  9. 

Body  very  high,  compressed,  with  a  high  dorsal  keel  or  ridge;  the 
upper  outline  strongly  aud  evenly  arched,  terminating  behind  in  no 
angle;  lower  margin  almost  angled  at  the  anterior  third,  rounded  be- 
hind, fringed  with  long  bristles  anteriorly,  with  short  ones  posteriorly. 
Head  very  narrow;  beak  extremely  long;  fornices  small;  antennules 
nearly  as  long  as  the  beak,  straight  and  narrow;  pigment  fleck 
smaller  than  the  eye.  The  abdomen  is  long,  somewhat  narrowed 
toward  the  end,  where  it  is  deeply  cleft;  the  terminal  claw  is  furnished 
with  a  Jarge  aud  small  basal  spine,  while  there  is  an  increasing  series 
of  spines  extending  to  the  middle. 

The  elongated  spine  of  the  third  foot  is  pectinate  and  reaches 
nearly  to  the  posterior  margin  of  the  shell.  The  shell  is  marked  by 
a  few  strong  striie  which  are  diagonal  except  anteriorly  where  are  a 
few  parallel  to  the  front  margin.  The  male  is  small  and  lacks  the 
crest  on  the  back,  while  the  lower  margin  is  straight;  the  antennae 
are  longer  than  the  beak  and  differ  somewhat  from  those  of  the  female. 
The  first  foot  has  a  claw.  The  post-abdomen  lacks  the  anal  teeth. 
Kurz  gives  the  size  as  0.5  mm. 

The  American  form  varies  between  0.45  mm.  and  0.55  mm.,  and 
seems  to  have  a  higher  dorsal  keel  and  longer  beak.  Kurz  speaks  of 
but  a  single  accessory  spine  on  the  terminal  claws;  there  is,  however, 
a  second  very  minute  spine  or  cluster  of  hairs  in  this  as  well  as  the 
following. 

Found  in  the  same  gathering  with  the  following  near  Minneapolis 
(marshy  offset  from  Bassett's  creek  near  Oak  Lake  Addition):* 

*Alouopsis  latissinia  var.  media   Birge. 
Plate  LXI,  Fig.  9. 

I  give  Birge's  description  verbatim. 

"Rostrum  prolonged,  and  shell  sharp,  somewhat  quadrangular  in 
shape,  marked  by  strife.  The  dorsal  margin  is  convex,  the  hinder 
margin  nearly  straight.  Its  lower  angle  is  rounded  and  without 
teeth.  The  lower  margin  is  concave  and  has  long  plumose  setse.  The 
front  margin  is  strongly  convex.  The  post-abdomen  is  long  and  slender, 
resembling  that  of  Capmtocerciis,  and  is  notched  at  the  distal  extrem- 
ity; it  has  two  rows  of  fine  teeth  and  some  fine  scales  above  them. 
The  terminal  claws  are  long,  slender,  with  a  basal  spine,  a  spine  in 

Note  to  Alonopsis  Lati.ssima.  (See  Fi^.  1,  Plate  LXIII.)  Since  writing  the  above  the  males  of 
our  American  form  have  been  found;  they  are  shaped  as  the  females,  with  a  high  dorsal  keel;  the  post- 
abdomen  is  rounded,  with  transverse  series  of  small  bristles;  the  claw  has  a  minute  median  spine,  and 
the  porus  genitalis  is  anterior  and  elevated. 
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the  middle,  and  are  serrated.  The  antenniiles  are  long  and  slender, 
but  do  not  reach  to  the  end  of  the  rostrum.  They  have  each  a  flagel- 
lum  and  sense  hairs.  The  antennae  are  small  and  have  eight  (f^x) 
setse  and  two  (j^%)  spines.  The  labrum  resembles  that  of  ^4.  leuco- 
cephalus,  but  is  slightly  prolonged  at  the  apex.  The  intestine,  ccecum 
and  color  resemble  those  of  Acroperus.  There  is  a  trace  of  a  keel  pres- 
ent on  the  back." 

The  specimens  seen  in  Minnesota  resemble  this  species  very  nearly, 
apparently,  but  there  are  some  differences.  The  terminal  claw  of  the 
post-abdomen  has  an  increasing  series  of  spines  to  the  middle;  there 
seems  to  be  no  lateral  row  of  scales  beside  the  anal  teeth;  the  abdo- 
men is  rather  broad  at  the  base  and  narrows  toward  the  end.  The 
shell  is  not  square  behind.  The  lower  margin  has  a  few  long  hairs 
anteriorly  which  are  followed  by  a  series  of  teeth,  and  in  the  concave 
part  a  somewhat  longer  set  to  a  point  just  before  the  lower  curved 
angle. 

The  pigment  fleck  is  nearly  or  quite  as  large  as  the  eye.  The  an- 
tennule  is  shorter  than  the  beak  (which  is  almost  as  in  Pleuroxus 
hastafus),  and  has  a  flagellum  about  midway;  at  its  base  it  is  narrowed 
and  inserted  on  a  prominence. 

The  embryo  still  in  the  brood  sac  has  a  more  elongate  form  and 
hexagonal  reticulations  upon  the  shell,  while  the  antennules  were 
longer  than  the  very  long  beak,  and  the  pigment  fleck  was  smaller 
than  the  eye.  Length  of  female  0.52  mm.  The  color  is  darker,  and 
the  striae  more  numerous,  than  in  A.  latissima. 

From  a  private  letter  we  learn  that  this  form  is  now  regarded  as 
simply  a  variety. 

Series  B. — This  section  includes  Leydigia,  Graptoleheris,  DunhevhUa  {^Crepidocer- 
cus),  Lynceus,  Alona,  Alonella,  Pleuroxus,  Phrixura,  Chydorus,  Anchisfropus,  MonospUus. 

GENUS   LEYDIGIA   Kurz. 

In  this  genus,  both  the  known  species  of  which  are  found  in 
America,  the  posterior  part  of  the  shell  and  body  is  emphasized  at 
the  expense  of  the  anterior.  The  curved  posterior  margin  is  equal  to 
the  greatest  height  of  the  shell.  The  head  and  anterior  part  of  the 
body  are  of  the  form  characteristic  of  Alona:  indeed,  the  whole  body 
is  in  plan  like  Alo7ia,  but  in  the  back  part  the  organs  are  all  enlarged. 
The  general  form  of  the  body  and  abdomen  recalls  Ihjoenjptm:  the 
post  abdomen,  in  particular,  is  very  like  that  genus.  The  last  two 
pairs  of  feet  are  much  enlarged.  The  shell  is  usually  irregularly 
marked  with  longitudinal  strite;  the  lower  margin  is  covered  with 
long  spine-like  setae.     The  post-abdomen  is  armed  with  several  sets  of 
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long  spines  and  aggregations  of  bristles  and  small  spines;  it  is  almost 
round  and  enormously  enlarged.  The  intestine  is  coiled  and  expanded 
at  the  end  but  the  anal  ceecum  is  rudimentary.  The  antennae  are 
heavily  spined  and  have  eight  setse;  the  labrum  is  more  or  less  hairy. 
The  male  has  a  strong  hook  on  the  first  foot,  and  between  the  terminal 
claws  of  the  abdomen  is  a  peculiar  intromitteut  organ, 

*L(eydigia  quadrangiilaris  Leydig. 

Plates  LIX,  Fig.  6;  LX,  Fig.  4. 

Lynceus  quadranguJaris — Leydig,  Fric. 
Alona  leydigii — Schoedler,  P.  E.  Mueller. 

The  shell  is  comparable  to  that  of  Alona  quadrangularis,  but  higher 
behind;  the  markings  are  not  very  distinct;  shell  transparent.  The 
head  is  very  small;  the  eye  smaller  than  or  of  about  the  size  of  the 
pigment  fleck.  The  post- abdomen  is  very  broad,  the  i30sterior  margin 
nearly  the  segment  of  a  circle,  armed  with  numerous  very  long  unequal 
spines  which  extend  only  about  half  the  height,  being  replaced  by 
short  close  hairs;  the  anal  opening  is  very  high;  the  terminal  claws 
are  long,  straightish,  and  have  a  small  thorn  near  the  base. 

The  males  are  smaller  than  the  females,  and  the  abdomen  is  lesa 
broad;  the  antennules  are  longer  than  the  beak  and  furnished  with  a 
flagellum.  The  sexual  period  occurs  in  September  or  irregularly. 
This  species  has  only  been  encountered  once,  during  September,  in 
Poplar  river,  Cullman  county,  Alabama. 

*Iieydigia  acanthocercoides  Fischer. 

Lynceus  acanihocercoides — Fischer,  Leydig. 
Eurycercus  acanihocercoides — Schoedler. 
Alona  acanihocercoides — P.  E.  Mueller. 
Leydigia  quadrangularis — Herrick. 

This  species,  reported  in  a  previous  paper,  is,  as  was  said,  nearest 
like  L.  acanthocereoides;  and  I  am  now  able  to  verify  the  very  incon- 
spicuous differences  upon  which  the  two  are  separated.  Our  specimens 
of  the  L.  quadrangularis  have  the  pigment  fleck  fully  as  large  as  the 
eye,  Kurz  to  the  contrary  notwithstanding,  and  the  spine  of  the  claw 
of  the  post-abdomen  is  present,  while  in  the  i)resent  species  the  pig- 
ment fleck  is  much  larger  and  furnished  with  lenses;  the  spine  of  the 
claw  is  wanting;  the  labrum  is  densely  hairy;  the  abdomen  is  narrower^ 
and  the  shell  higher.     The  shell  is  very  obviously  striped  in  the  pos- 

erior  portion.     The  anus  is  higher  than  in  the  previous  species.     In 

ther  respects  the  two  seem  alike. 
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[Aloua  balatonica  Daday.] 

This  is  apparently  simply  L.  acanthocercoides  with  unusually  sharply 
marked  shell.     The  figures  are  very  poor. 

Leydigria  australis  Sars. 
Plate  LXVI,  Fig.  7. 

Very  similar  to  L.  acanthocercokles.  Head  comparatively  erect, 
rostral  projection  not  much  curved.  Body  quadrangular,  expanded 
behind  and  obliquely  truncate.  Macula  nigra  at  least  three  times  as 
large  as  the  eye.  Antennules  reaching  nearly  to  the  end  of  the  beak» 
Abdomen  very  large,  lamellar.  Spines  about  20,  increasing  distad. 
Length  0.84  mm. 

The  points  most  relied  on  to  distinguish  the  species  are  the  large 
size  of  the  macula  and  the  absence  of  teeth  from  the  claws.  A  very 
full  description  with  numerous  figures  is  given  by  Sars. 

GENUS  GRAPTOLEBERIS  Sars. 

A  genus  having  affinities  with  AloneUa.  The  shell  is  entirely  re- 
ticulated, and  there  is  a  sort  of  crest  along  the  back;  while,  on  the 
other  hand,  the  head  is  flattened  and  rounded  in  front.  There  can 
hardly  be  said  to  be  a  beak.  Seen  from  above,  the  animal  resembles 
some  species  of  AloneUa,  but  the  head  is  larger  proportionally  and 
more  horizontal.  The  lower  posterior  angle  is  spined.  The  an- 
tennse  have  seven  setie  and  are  very  long,  in  this  respect  resembling 
Camptocercus.  The  dorsal  contour  is  not  greatly  arched.  The  post- 
abdomen  has  short  claws  and  anal  bristles,  but  no  teeth. 

*  Graptoleberis  testudinaria  Fischer. 

Plate  LXV,  Figs.  8,  11,  12. 

Lynceus  testudinarius — Leydig,  Lilljeborg. 
Lynceus  reticulaius — Fric. 
Alona  testudinaria — Schoedler. 
Graptoleberis  inermis — Birge. 

Form  trapezoidal;  lower  margin  straight,  armed  behind  with  two 
teeth,  thickly  beset  with  long  hairs  in  front;  the  dorsal  margin  is  not 
greatly  elevated,  rounded  at  the  posterior  angle,  forming  a  slight 
"hump"  where  it  unites  with  the  head  shield.  The  head  and  shell 
are  reticulated  with  hexagonal  or  quadrangular  markings.  The  shell 
gapes  below  and  rises  to  a  sharp  ridge  above.  The  antenuc^  have  long 
rami,  the  antennules  being  hardly  longer  than  the  fornices.  The  eye 
is  large;  the  pigment  fleck  is  small.     The  post-abdomen  is  narrowed 
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toward  the  end,  rounded  in  front;  the  terminal  claws  are  small  and 
have  two  basal  teeth.  The  dorsal  margin  of  the  post-abdomen  is  cov- 
ered with  tufts  of  hairs.  The  winter  eggs  have  no  ephippium.  Length 
0.55  mm.  to  0.7  mm.  The  male  is  smaller  and  has  a  lower  dorsal  keel; 
the  post-abdomen  is  excavated  behind. 

The  only  differences  between  the  Minnesota  specimens  and  the  typi- 
cal European  form  seemed  to  be  the  absence  of  the  very  minute  spines 
on  the  front  of  the  terminal  claws.  The  eye  and  pigment  fleck  are  of 
about  the  proportions  figured  by  Kurz.  Birge's  figure  of  the  post- 
abdomen  does  not  agree  with  his  description  fully.  Our  Minnesota 
specimens  have  an  obvious  but  not  high  keel. 

*  Graptoleberis  reticulata  Baird. 

AJona  reticulata — Baird,  P.  E.  Mueller. 
Lynceus  reiiculalus — Lilljeborg,  Leydig. 
Alona  esucirostris — Schoedler. 

Shell  almost  rectangular,  reticulate, ventral  margin  straight,  ciliate 
anteriorly,  with  two  teeth  behind.  Pigment  fleck  smaller  than  the 
eye.  Post-abdomen  short,  narrowed  towards  the  end,  dorsally  cov- 
ered with  clusters  of  spines;  caudal  claws  witli  a  minute  tooth  at  the 
base.     Length  0.4  mm.  to  0.5  mm. 

The  pigment  fleck  is  nearer  the  end  of  the  beak  than  the  eye,  and 
is  smaller  than  in  the  previous  species,  but,  on  the  whole,  there  is, 
perhaps,  too  great  similarity. 

Professor  Birge  writes  that  he  unites  the  two  species. 


GENUS  DUNHEVEDIA    King. 

Crepidocefcus  —  Birge. 

The  characters  of  this  group  place  it  rather  \xQ,?i>r  Alondla  or  between 
that  and  Fleuroxus.  Form  sub- quad  rate  with  rounded  angles;  dorsal 
line  uniformly  arched,  terminating  in  a  sharp  angle  behind;  lower 
margin  convex,  armed  behind  with  a  single  spine  as  in  Pleuroxus 
unidens,  and  along  the  entire  length  with  loose  sette.  Beak  of  moder- 
ate length,  acute.  Post-abdomen  deeply  incised  in  the  anal  region; 
lower  posterior  margin  straight, rounded  at  the  apex;  ventral  margin 
straight  or  concave;  claws  with  a  single  basal  spine  and  a  few  teeth. 
The  post  abdomen  is  shoe  shaped  and  armed  with  transverse  rows  of 
setfB. 

The  antenujB  are  large,  having  eight  setse  and  the  usual  spines. 
Shell  smooth  or  reticulate.  Founded  by  King  to  include  two  species 
from  Australia,  D.  crassa  and  7).  sodagra. 
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*Duiilieveclia  setiger    Birge. 

Plate  LXIV,  Fig.     3 

Leugth  0.4  mm.  to  0..5  mm.  Minnesota  specimens  measured  0.5 
mm.  Tliis  species  is  but  rarely  encountered,  and  is  so  peculiar  as  to 
be  easily  recognized  when  seen.  Alona  intermedia  has  a  post-abdomen 
with  clusters  of  bristles,  but  in  Dunhevldia  the  post-abdomen  is  more 
as  in  species  of  Gmptoleberis  than  any  other  genus.  The  markings 
upon  the  shell  are  very  indistinct.  Birge  says  that  the  male  is  ^limi- 
lar  in  form  to  the  female.  The  first  foot  has  a  stout  hook.  The  claws 
are  smooth  in  both  sexes.  This  species  has  been  found  by  Daday  in 
Hungary. 

GENUS  LYNCEUS    O.  F.  Midler. 

The  perplexing  inter-relations  between  the  three  genera  Alona, 
AloneUa  and  Plenroxus  give  rise  to  the  utmost  confusion.  No  two 
authors  are  agreed  as  to  their  respective  limits,  and  the  points  given 
by  Kurz,  who  has  carefully  gone  over  the  ground,  are  obviously  in- 
sufficient. Although  there  may  be  practical  benefits  to  be  derived 
from  the  continuance  of  the  nomenclature  in  use  for  groups  which 
in  the  general  view  can  be  distinguished,  the  value  from  a  theoretical 
standpoint  is  reduced  to  a  minimum. 

The  genus  Camptocercus  (including  here  Acroperus,  which  differs 
solely  in  the  form  of  the  abdomen,  as  a  sub-genus)  passes  through 
Alonopsi)^  into  the  group  represented  by  Alona.  Leydigia,  although 
very  near  such  forms  as  Alona  qnadrangidaris,  may  be  conveniently 
distinguished  as  a  transition  to  species  like  Ihjocn/ptiai. 

Phriu'ura,  GraptoleberiH  and  7>(o//((^yjV//r(,  each  containing  few  species 
which  can  be  readily  recognized,  fill  a  place  in  the  system;  but  it  is 
practically  impossible  to  distinguish  Alona  from  Fleuroxns  without  in- 
stituting the  very  indefinite  genus  AloneUa  to  contain  a  variety  of 
small  intermediate  forms.  Percanlha,  Bhypophllus,  Ha iporhynchus  and 
PleiDv.rxs  seem  to  be  pretty  generally  regarded  as  constituting  a  single 
group  which  may  be  recognized  by  the  long  rostrum,  high  shell  and 
greater  development  of  the  antenna  bristles.  Alona,  on  the  other 
hand,  with  its  broader  fornices,  shorter  beak,  fairly  developed  an- 
tennte,  and  more  rectangular  shell,  is,  perhaps,  the  pivotal  point  of 
the  group.  According  to  this  view,  then,  the  old  name  Lyneeti.s  is  re- 
vived for  the  aggregate;  and  the  other  names  are  retained,  in  pari, 
as  titles  of  largely  conventional  groups  or  sub  genera,  thus: 
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GENUS  LYNCEUS. 

Sub-Genus  Alona — Section  A,  Alona  vera.     Section  B,  AloneVa. 

Subgenus  Pleuroxus — Section  A,  Pleuroxus  verus.     Section  B,  Leptorhynchus.^ 

Characters  of  Percantha  and  Rhypophilus  are  combined  in  the  species 
P.  procurvus^  Birge,  so  that  one  must  be  dropped  or  new  diagnoses 
formulated.  I  am  not  sure  that  the  same  species  is  not  at  first  Pleu- 
roxus verm"-  and  only  later  assumes  the  form  known  as  Rh)/po2)hiliis. 
So  with  Pereantha  the  amount  of  serrature  of  the  posterior  margin  is 
in  part  a  question  of  age. 

SUB-GENUS  ALONA. 

This  group  contains  two  sections  which  resemble  each  other  in  form 
and,  in  general,  in  detail;  but  it  is  exceedingly  difficult  to  formulate 
a  diagnosis  that  shall  strictly  limit  it.  The  form  is  generally  sub- 
quadrangular  with  rounded  corners;  the  terminal  claw  is  armed  with 
but  a  single  spine  at  the  base;  the  beak  is  rather  short;  and  the  pre- 
vailing marking  consists  of  longitudinal  lines. 

Section  A,  Alona  (vera)  Balrd. 

This  genus  contains  a  large  number  of  minute  animals  which  are 
widely  distributed. 

The  authors  who  have  done  the  most  to  elucidate  this  genus  are 
Schoedler,  P.  E.  Mueller  and  Kurz.  Birge  has  contributed  most 
largely,  thus  far,  to  the  knowledge  of  American  species,  which  are,  for 
the  most  part,  identical  or  very  close  to  the  European.  No  other 
genus  is  so  difficult  among  the  Lynceidce,  for  the  most  minute  differ- 
ences are  relied  upon  to  distinguish  species.  The  species  of  this  genus 
are  not  greatly  altered  by  the  production  of  the  winter  eggs.  The 
males  are  frequently  but  little  smaller  than  the  opposite  sex,  and  are 
recognized  by  the  altered  form  of  the  post-abdomen  and  the  presence 
of  a  hook  on  the  first  foot.  The  form  is  more  perfectly  rectangular 
than  in  the  next  section;  the  shell  is  only  exceptionally  reticulated 
and  very  rarely  tuberculate,  occasionally  smooth.  The  lower  angle 
of  the  shell  is  not  armed  with  spines,  but  is  generally  rounded.  There 
is  only  one  basal  spine  upon  the  claw  of  the  post-abdomen,  which 
usually  bears  a  row  of  scales  beside  the  anal  spines.  The  antennae 
have  eight  setse.  The  claw  of  the  male  post-abdomen  is  removed  from 
the  lower  angle. 

Many  species  are  known,  all  of  which  that  seemed  recognizably  de- 
fined have  been  included  in  the  following  key,  which  is  believed  to 

1  Instead  of  Harporhynchus,  a  name  preoccupied  in  zoology. 

2  Embryos  of  P.  procurvus  have  tlie  part  which  is  to  be  curved  forward  attenuated  before  leaving 
the  brood  cavity,  however. 
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more  nearly  represent  our  present  knowledge  of  the  genus  than  that  of 
the  previous  edition.  Unfortunately  the  key  must  be  based  on  the 
statements  of  other  authors,  and  in  this  genus  it  is  rare  to  find  com- 
plete agreement  between  the  published  descriptions.  The  best  thing 
a  student  can  do  is  to  disregard  much  of  the  synonomy  and  make  an 
exhaustive  study  of  a  species  from  a  large  number  of  individuals  in 
one  locality  and  then  cautiously  extend  the  range  of  work  to  include 
adjacent  stations. 

KEY  TO  THE  GENUS  ALONA. 

I.     Macula  cerebri  much  larger  than  the  eye.  .    sang'uiiiea,  239;  nioniezi,  240 
|II.     Macula  cerebri  about  as  large  as  the  eye.  tiliadraug'ularis,240;  (affiiiis,  240 

obloiiga,  240;)  lepida,  242 (See  also  intermedia,  244) 

III.     Macula  cerebri  smaller  than  the  eye. 

A.  Post-abdomen  narrowed  toward  the  end,  at  least  not  broadly  rounded. 
a.  A  single  series  of  anal  spines. 

''  Striae  oblique  to  the  axis  of  the  shell lacustris,  242 

**  Striae  parallel  to  the  axis  of  the  shell. 

t  Abdomen  very  long,  with  long  anal  spines.  (One  form  of) 

temiicaudis,  242 

ft  Abdomen  not  very  long guttata,  243 

h.  A  lateral  as  well  as  an  anal  series  of  post-abdominal  spines,  setae 
or  scales. 

*  Post-abdomen  long  and  slender.  (Usual  form  of)  tenuicaiidis,  242 
**  Post-abdomen  of  ordinary  form. 

t  Anal  spines  two.     Eow  of  setae  in  addition.     .     deiitata,  244 
ft  Anal  spines  represented  by  transverse  clusters  of  bristles. 

intermedia,  244 

ttt  Anal  spines  large,  nearly  equal piilclira,  245 

tttt  Lower  anal  spines  larger porrecta,  246 

B.  Post-abdomen  broadly  rounded  below. 

a.  Anal  spines  in  a  single  series Stagnalis,  246 

h.  A  double  series  of  anal  spines. 

*  Striae  of  shell  close,  fine  and  oblique elegaus,  247 

**  Striae  of  shell  distant. 

t  Striae  oblique ang'lllata,  247 

tfStriae  parallel  to  the  longitudinal  axisof  the  shell,  coronata,  247 

(Not  noticed  in  the  key COStata,  245;  barroisi,  248) 

*Alona  sanguinea  P.  E.  Mueller. 

Plate  LXII,  Fig.  20. 

Body  nearly  rectangular;  ventral  margin  nearly  straight,  with  short 
sette;  posterior  angle  rounded,  unarmed.  Beak  short;  pigment  fleck 
much  larger  than  the  eye.  Post- abdomen  large,  the  end  truncate, 
broadened;  posterior  margin  rounded,  with  a  series  of  spines  and  a 
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lateral  row  of  scales;  terminal  claw  with  a  small  spine.  Tlie  shell  is 
ornamented  with  fine,  close,  longitudinal  striations.  Length  0.9  mm. 
Alona  elegcms  is  very  near  to  this  and  should  have  followed.  In  August, 
1878,  I  took  an  Aloiia  marked  as  in  A.  mnguinea  and  agreeing  with 
Mueller's  description  in  all  points  which  can  be  verified  in  the  draw- 
ing. The  small  size  of  the  eye  is  remarkable  for  so  large  an  animal. 
I  have  never  again  seen  this  species;  it  seems  to  be  very  rare  here  and 
in  Europe. 

Alona  inoniezi  Richard. 

Richard  '88. 

"Testa  antice  quam  postice  latior,  striis  ruultis,  interdum  areis  ornata,  supine  sat 
arcuata,  postice  fere  truncata,  angulo  inferiore  rotiindato,  inferne  subrecta,  ciliis 
loBgis,  hie  obsita.  Antenrfe  Imi  paris  apicem  rostri  fere  attingeutes.  Articulus 
ultimus  utriusque  rami  antennarum  2  di  paris,  setis  5  loDgis  et  aculeo  forli  piseditus. 
Rami  exterioris  articulus  penultimus  longa  seta  instructcs.  Macula  nigra  oculo 
major,  inter  hunc  et  apicem  rostri  in  medio  sita.  Post-abdomen  breve  latitudine  fere 
sequali,  ad  angulum  posteriorem  et  inferiorem  rotundatum,  seriebus  (8-9)  aculeorum 
(4-5  quorum  exterior  multo  major)  fusiformium,  pia;terea  aculeis  minutis  sequalibus 
fasciculatim  usque  ad  processum  obtusum  positis,  armatum.  Adest  denique  series 
lateralis  squamarum  spinis  gracilibus  ac  longis  compositarum.  Ungues  teiminalfs 
sat  longi,  usque  ad  apicem  ciliis  minutissimis  obsiti,  dente  basli  gracile,  et  sat  magna. 
Sefte  abdominales  longje.  Mas  femina  majore  paulo  dicrepans.  Postabdomen  brevius, 
latum,  spinis  unguibusque  terminalibus  multo  brevioribus  quam  infemina,  oTuatum. 
Pedes  1  mi  paris  in  hamulo  valido  curvato  ad  basin  crasso,  apicem  versus  acuto  ex- 
euntes.     Longit.  fem.,  0.5-0.55  mm.;  mas.,  0.45-05  mm." 

Found  near  Vichy. 

*  Alona  quadrangularis  Miiller. 

Plate  LXI,  Figs.  1,  2. 

Alona  oblonga — P.  E.  Mueller. 

Alona  affinis — Leydig. 

Alona  sulcata — Schoedler,  Hudendorflf. 

The  group  of  forms  included  under  the  above  names  is  in  inex- 
tricable confusion.  Hellich  evidently  describes  the  same  species  as 
quadranfiularls  and  offixi.s.  Ajfitiis  falls  little  short  of  one  millimeter  in 
length  while  quadranguJaris  is  less  than  0.75  mm.  A.  oblonga  is  said  by 
Kurz  to  measure  0.8  to  0.9  mm.  He,  however,  did  not  know  A.  affinis. 
Hellich  says  that  there  is  a  secondary  marking  of  the  shell  in  A.  affivis. 
The  claws  are  smooth  in  quadranguJaris  and  ciliate  or  toothed  in  affinis. 
Statements  of  various  authors  diifer  respecting  the  relative  size  of  eye 
and  pigment  fleck. 

The  American  form,  which  most  closely  approaches  affinis,  has  the 
claws  denticulate  and  the  pigment  fleck  smaller  than  the  eye.  In  the 
figure  (Plate  LXIV,  Fig.   14)  the  head  is  somewhat  protruded  by 
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pressure,  but  there  is  nevertheless  greater  proportioual  length  than 
in  ordinary  specimens  of  A.  quadrangidaris,  and  we  may  have  to  do 
with  a  new  species. 

Accordingly  we  quote  our  original  description. 

"Form  sub-quadrangular;  height  about  once  and  one-half  in  length; 
the  dorsal  outline  forming  a  regular  and  low  curve  from  end  of  head 
to  upper  posterior  margin;  lower  outline  very  slightlj^  sinuate,  ante- 
rior one  not  at  all;  posterior  angles  rounded;  head  nearly  horizontal; 
eye  of  moderate  size;  pigment  fleck  considerably  smaller;  antennules 
rather  large,  with  unequal  sensory  hairs  at  the  end,  one  spine  just 
above  the  end  in  front  and  a  bunch  of  minute  hairs  near  the  base 
behind;  antennai  comparatively  large,  basal  joint  spiny,  outer  ramus 
with  three  sette,  two  of  which  have  thorns  at  their  middle,  also  a  termi- 
nal spine;  inner  branch  with  two  of  the  terminal  setse  thorned  and  the 
upper  lateral  sette  reduced.  The  post-abdomen  is  very  broad  and 
short,  expanded  below  and  rounded  at  the  end;  the  terminal  claws 
are  straightish,  denticulate,  and  the  spine  at  the  base  is  also  dentate; 
there  is  a  series  of  heavy  spines  on  the  upper  margin  of  the  post-ab- 
domen, accompanied  by  a  series  of  scales  on  the  side.  The  shell  is 
unornamented  and  fringed  below  with  short  bristles.  Length  0.9  mm., 
or  more.  This  fine  species  is  recognized  by  its  smooth  shell,  the  hori- 
zontal position  of  the  head,  and  the  form  of  the  post-abdomen;  it  be- 
longs among  the  largest  of  the  genus.  Lakes  near  Minneapolis  not 
rare. 

"Birge  quotes  A.  spinifera  from  Wisconsin.  In  all  probability  that 
species  is  the  younger  stage  of  the  above." 

The  American  form,  which  we  identified  with  Alotia  uhlon[/a,  was 
said  to  differ  from  A.  quadranguJaris  in  the  following  points: 

"The  greatest  height  of  the  shell  is  anterior  to  the  middle;  the 
lines  are  less  evident,  and  all  confined  to  the  lower  part  of  the  shell, 
while  the  centre  of  the  valves  is  marked  with  very  minute  striae;  the 
pigment  fleck  equals  the  eye,  and  the  post-abdomen  is  of  about  the 
same  width  throughout  and  hardly  as  round  below.  This  and  the 
preceding  species  have  a  well-marked  keel  on  the  process  of  the  labrum. 
The  size  is  greater,  this  being  one  of  the  largest  and  most  abundant, 
as  well  as  one  of  the  most  striking  species.  It,  perhaps,  should  rank 
as  a  well-marked  and  permanent  variety  of  the  above.  Length  0.9  to 
1.0  mm.  The  abdomen  of  the  male  is  narrowed  at  the  end  and  lacks 
the  teeth.     Lakes  about  Minneapolis. 

"(A  small  form  of  A.  quddrattgularis  in  Lake  Calhoun  had  the  eye 
and  pigment  fleck  equal  and  the  terminal  claw  smooth.)" 

We  are  satisfied  that  a  wide  range  of  variation  must  be  allowed 
for.     The  presence  or  absence  of  markings  is  unreliable. 
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*  Alona  lepida    Birge. 

General  shape  of  the  genus.  Head  depressed,  rostrum  sub  acute, 
nearly  reaching  the  level  of  the  ventral  margin  of  the  shell.  A^alves 
•quadrangular,  dorsal  margin  arched,  caudo-dorsal  angle  obtuse,  well 
marked.  Caudal  margin  oblique,  bearing  a  row  of  spinules.  Caudo- 
ventral  angle  rounded,  very  slightly  emarginate.  Ventral  margin 
with  plumose  setse.  Valves  marked  by  closely-set,  conspicuous, 
longitudinal  strise,  alternately  stronger  and  weaker,  occasionally  anas- 
tomosing, parallel  to  the  dorsal  and  ventral  margins  and  converging 
to  a  reticulated  area  at  the  cephalo-ventral  portion  of  the  valves. 
The  antennules  extend  nearly  to  the  end  of  the  beak,  are  small,  spin- 
dle shaped.  Antennary  sette  ff^.  The  terminal  setsE  are  of  unequal 
length.  All  are  plumose  and  without  spines.  The  eighth  seta  is  of 
moderate  length,  bi-artieulate  and  plumose.  Spines  of  antenuce  \^. 
Eye  moderate.  Macula  about  as  large  as  eye,  angular,  and  somewhat 
nearer  to  eye  than  to  apex  of  rostrum.  Post-abdomen  enlarged  pos- 
teriorly, lower  angle  rounded,  bearing  15  to  17  serrate  post  anal  den- 
ticles and  about  the  same  number  of  squamte.  Terminal  claws 
smooth.  Basal  spine  rather  large.  Abdominal  setce  of  ordinary 
length.  Length  0.8  mm.;  male  06  mm.  Obviously  this  species  is  near 
to  A.  elegans. 

Alona  lacustris   Daday. 

Daday  '88. 

"Rostro  brevi;  macula  cerebral!  oculo  minore;  labro  processu  mediali  glabro; 
testa  corporis  striis  longitudinalis  dense  vestita,  linea  dorsali  parum  arcuata,  margine 
ventrali  subrecto,  setas  postice  breviores  gerenti,  postice  angulum  obtusum  inermem 
formanti;  cauda  brevi,  apicem  versus  rotundatum  attenuata  serie  fere  marginali 
aculeorum  sensim  minorum  armata,  unguibus  caudalibus  unidentatis.  Longit.  fern., 
■0.4-0.5  mm.;  altit.  0.35-0.4  mm." 

It  is  questionable  whether  this  form  is  sufficiently  differentiated 
from  A.  jiorvnla;  it  is  also  very  like  A.  guitata=A.  intermedia. 

Alona  tenuicaudis   Sars. 

Plate  LXII,  Fig.  11. 

Alono  camptocercoides — Schoedler. 

Form  nearly  rectangular;  ventral  margin  rounded,  with  long  setaj, 
posterior  angle  rounded.  Beak  short,  pigment  fleck  smaller  than  the 
eye.  Post-abdomen  with  sides  parallel,  long,  incised  below;  lower 
angle  armed  with  about  six  strong  teeth,  remainder  of  the  series  small; 
a  lateral  line  of  scales  present;  claws  with  a  strong  basal  spine.  The 
shell  is  striate  with  longitudinal  lines.     Length  0.5  mm. 

One  of  the  most  easily  recognized  species;  not  identified  in 
America. 
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It  would  appear  that  the  lateral  line  of  scales  upon  the  post-abdo- 
men may  be  absent.  There  is  often,  if  not  always,  a  cluster  of  fine 
spinules  above  the  spine  on  the  otherwise  smooth  claw  of  the  post- 
abdomen. 

Alona  guttata   Sars. 

Norman  and  Brady  '67  (Lynceus  gattatus);    Kurz  '74  (parviila  and  tuberculata) ; 
Hellich  '77  (anglica,  and  guttata);  Matile  '90. 

A  small  species  of  sub  quadrangular  form.  The  beak  is  very 
short;  the  eye  small,  but  larger  than  the  minute  pigment  fleck.  The 
shell  is  short,  with  a  rounded  posterior  angle  and  marked  by  hexag- 
onal or  rectangular  meshes  running  about  parallel  with  the  lower 
margin.  Tne  post-abdomen  is  of  moderate  size,  rounded  at  the  apex, 
with  a  series  of  stout  teeth  behind;  the  terminal  claw  has  a  minute 
basal  spine.  P.  E.  Mueller,  in  Danmark's  Cladocera,  confused  this 
with  A.  intermcdta,  which  he  described  under  this.  The  post-abdo- 
men in  that  species  is  larger,  less  rounded  behind,  and  armed  with 
clusters  of  spines  instead  of  teeth.  The  length  is  about  0.3  mm.  in 
both.     In  males  the  hook  is  small  and  the  anal  spines  are  absent. 

^^^'■^Alona  ])arvnla  Kurz  is  said  to  have  the  body  sub  quadrangular, 
arched  above;  ventral  margin  straight,  rounded  behind.  Shell  marked 
by  longitudinal,  feeble  and  irregular  lines.  The  post-abdomen  is  nar- 
rower toward  the  end,  with  eight  or  more  teeth;  the  row  of  scales  is 
absent;  at  the  end  it  is  sharply  truncate  and  incised;  the  claws  have 
short  basal  spines.     Hardly  to  be  distinguished  from  the  next. 

'^'■^AJona  parvula  var.  tuhercnJdta  Kurz  (Alona  tuberculata  Kurz)  de- 
scribed by  Kurz  in  1874,  and  more  at  length  by  Lutz  under  a  difierent 
name  {Alona  verrucosa)  in  1878,  appears  to  be  simply  a  tuberculate 
variety  of  the  above.  Observations  upon  the  American  representa- 
tives of  the  two  forms  indicate  a  close  relationship  between  them.  The 
shell  is  covered  with  rows  of  tubercles  (or  depressions?)  which  vary  in 
number  greatly. 

"I  do  not  know  how  to  distinguish  ^^ Alona  </?rtcmi/s  Birge  (Plate 
LXIII,  Figs.  2,  3  and  8)  certainly  from  A.  imrvula.  It,  however,  seems 
to  have  the  lower  angle  of  the  post-abdomen  less  squarely  truncate  and 
the  incision  less  obvious.  Birge  says  that  the  abdomen  is  rounded. 
I  have  found  specimens  which  apparently  belong  here,  with  the  post- 
abdomen  rather  sharply  angled  and  deeply  incised;  there  were  about 
fourteen  teeth  with  a  row  of  hairs  in  front.  The  form  is  hardly  to  be 
distinguished  from  another  variety  which  has  a  shorter  post-abdomen, 
rounded  below,  and  with  only  about  seven  or  eight  teeth  and  with  a 
smooth  shell.  This  form  passes  directly  into  a  tuberculate  variety, 
liaving  the  post-abdomen  similar  but  the  shell  covered  with  numerous 
16 
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rows  of  tubercles.  Sometimes  a  transition  from  a  lined  shell  to  a 
tuberculate  shell  is  seen  (as  in  Plate  LXIII,  Fig.  14).  Alona  tuhermkita 
Kurz  is  said  to  have  a  truncate  and  incised  post-abdomen  with  no 
lateral  row  of  hairs.  Birge  thinks  these  identical;  if  so,  our  form  re- 
ferred to  A.  glackdis  is  identical  with  A.  pio-vula.  There  is  also  a  form 
found  with  the  above  in  which  no  markings  are  visible  and  the  shell 
is  considerably  arched;  these  were,  however,  nearly  all  ephippia 
females  or  approaching  that  period. 

^'-^ Alona  f/JaciaJis  (?)  var.  inhcrcuJata  Herri ck  (Plate  LXIII,  Figs.  4-7 
and  14)  will,  then,  be  our  tuberculated  alona  with  a  lateral  row  of  scales 
and  a  series  of  fine  spines  along  the  anus.  Alona  glacial'ts  (?)  var.  Iwvis 
Herrick  is  the  smooth  form  with  higher  dorsal  margin. 

"The  antennae  of  the  two  last  have  spines  at  the  end  of  the  rami  of 
the  antennae,  a  circlet  of  spines  on  the  outside  of  the  second  joint  of 
the  setose  ramus,  and  a  spine  on  the  basal  joint  of  the  other  ramus; 
two  of  the  sette  at  the  end  of  the  setose  ramus  have  spines  at  the 
angles.  The  males  found  among  the  above  small  forms  have  the  same 
characters  as  var.  Icevis  and  the  abdomen  is  rounded  at  the  end;  the 
claw  is  situated  in  the  middle  of  the  lower  margin,  in  front  being  the 
opening  of  the  j>o/w(.s  c/enitali.s  and  behind  a  cluster  of  hairs;  the  spines 
are  absent,  but  there  is  a  lateral  row  of  long  bristles.  A  strong  hook 
is  found  on  the  first  foot.     Length  0.3  mm." 

To  the  above,  which  expressed  my  opinion  in  1884,  I  can  only  add 
that  I  am  more  than  ever  convinced  that  all  should  be  united  (probably 
with  A.  (juttata). 

Alona  (lentata  P.  E.  Mueller. 

Plate  LXII,  Figs.  12,  13. 

Form  sub-rectangular,  somewhat  arched  above,  obscurely  longi- 
tudinally striated;  lower  angle  obtuse,  margined  below  with  short 
setse.  Post-abdomen  small,  slender,  armed  with  a  lateral  line  of  scales 
and  two  strong  teeth  at  the  lower  angle;  claw  with  a  minute  basal 
spine.  The  form  of  the  post-abdomen  is  identical  with  Harporhynchus 
falcntus  Sars,  which  this  species  also  resembles  in  having  the  pigment 
fleck  larger  than  the  eye,  and  in  general  form  and  the  character  of  the 
striation.  The  beak,  however,  is  very  short.  In  size  P.  E.  Mueller 
says  it  is  among  the  smallest  of  the  genus. 

Alona  intermedia  Sars. 

Plate  LXII,  Fig.  15. 
Alona  guttata — P.  E.  Mueller. 

Form  sub- rectangular,  rounded  below;  beak  short;  shell  marked 
by  longitudinal  lines,  which  may  be  broken  into  indistinct  rectangular 
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meshes.  Post-abdomen  short  and  wide,  rounded  at  the  end,  orna- 
mented by  seven  or  eight  chisters  of  minute  spines  behind  as  well  as  a 
lateral  row  of  scales.     Length  0.43  mm. 

Hellich  says  the  pigment  fleck  is  larger  than  the  eye  and  is  farther 
from  the  end  of  the  beak  than  from  the  eye. 

Alona  piilchra  Hellich. 
Sars  '61  (rectangula  and  lineata);  Hellich  '74  and  '77  (lineata);  Matile  '90. 

We  are  influenced  by  Matile  in  not  recognizing  A.  lineata  Fischer 
and  substituting  Hellich's  name.  Alona  lineata  of  Kurz  is  said  by 
Matile  to  be  A.  costata  Sars. 

Body  small,  elongate  oval,  truncate  behind  and  of  a  pale  color. 
Greatest  height  near  the  middle.  The  upper  margin  is  rounded,  the 
lower  one  somewhat  sinuate,  with  setse  of  moderate  length.  The  beak 
is  short,  reaching  nearly  to  the  level  of  the  lower  margin  of  the  shelly 
the  pigment  fleck  is  one  half  the  size  of  the  eye,  to  which  it  is  much 
nearer  than  to  the  end  of  the  beak.  Post  abdomen  short,  broad  and 
tapering  toward  the  end,  truncate,  armed  with  seven  to  eight  large 
teeth;  short  caudal  claws  with  a  small  basal  tooth.  Shell  marked 
with  distinct  lines  running  horizontally.  The  ephippial  females  are 
recognized  by  a  deep  color  and  the  greater  elevation  of  the  back 
Length  3.8  to  4.00  mm. 

I  am  unable  to  satisfactorily  differentiate  the  species  of  this  group. 

*  Alona  costata  Sars. 
Plate  LX,  Fig.  3. 

Alona  lineata — Schoedler,  Kurz,  P.  E.  Mueller. 
Alona  modesta — Herrick. 

We  need  not  attempt  to  unravel  the  perplexing  synonomy.  As 
thus  defined  the  species  seems  to  be  common  in  Europe  and  America. 
Shell  quadrangular,  widest  behind  the  middle.  Beak  of  moderate 
length.  Pigment  fleck  smaller  than  the  eye  and  midway  between  eye 
and  beak.  Antennae  with  only  seven  setre.  Labrum  small.  The  shell 
is  strongly  and  coarsely  striped  parallel  to  the  shell  margins.  Lower 
margin  straight  or  concave,  armed  with  rigid  setse.  Coecum  long. 
Post-abdomen  rather  short,  acute  and  excavated  at  the  distal  end. 
Anal  spines  nine  or  ten,  equal,  with  a  secondary  series  of  scales. 
Claws  smooth,  except  for  a  basal  spine.  Length  0.55  to  0.65  mm.  The 
claw  of  the  male  lacks  the  basal  spine. 

The  Minnesota  representative  of  this  widely  distributed  species 
differs  in  some  respects.     The  lower  margin  is  nearly  straight  and 
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rather  sparsely  hairy;  the  beak  is  blunt,  but,  on  account  of  the  spread- 
ing of  the  extremely  wide  fornices,  does  not  appear  so  except  under 
pressure. 

The  beak  reaches  nearly  to  the  lower  shell  margin.  The  antennules 
are  narrow,  one  or  more  of  the  setoe  being  elongated.  The  dorsal 
margin  is  either  nearly  straight  or  strongly  arched  behind;  in  either 
case  the  greatest  height  of  the  shell  is  back  of  the  middle.  The  pig- 
ment fleck  is  large.  The  post-abdomen  is  just  as  in  A.  cosfata,  but  the 
lateral  row  seems  to  be  of  spines  rather  than  fringed  scales.  The  shell 
is  marked  by  rather  evident  or  indistinct  lines.  The  form  agrees 
pretty  well  with  Schoedler's  figure,  except  that  the  posterior  shell 
margin  is  much  higher.  The  antennce  have  eight  setse,  but  the  last 
one  is  very  weak.  The  terminal  setce  seem  sometimes  to  be  spined,  as 
figured  by  Schoedler,  but  in  some  specimens  they  are  perfectly 
smooth.  There  is  a  circlet  of  spines  on  the  second  joint  of  the  setose 
ramus.  There  is  a  hair  on  the  inner  aspect  of  the  protuberance  of  the 
labrum.  The  eye  is  somewhat  nearer  the  pigment  fleck  than  is  the 
end  of  the  beak. 

There  seems  to  be  no  occasion  for  separating  the  American  form 
(Plate  LX,  Fig.  3),  in  which  the  length  varies  between  0.41  mm.  and 
0.55  mm.  The  smaller  forms  have  the  back  most  rounded,  while  a 
specimen  0.55  mm.  long  will  appear  very  like  A.  quadrangidaris.  Males 
are  elongate;  hook  of  first  foot  strong,  accompanied  by  a  heavy  growth 
of  small  spines;  terminal  claw  of  abdomen  with  a  minute  spine. 

*Alona  porrecta    Birge. 

Sub  rectangular;  ventral  line  nearly  straight;  valves  marked  by 
longitudinal  striae;  beak  short.  Post-abdomen  truncate,  with  about 
twelve  teeth,  three  or  four  of  which  at  the  end  are  larger,  and  a  row  of 
hairs  above  the  teeth.  Male  similar.  Length  0.34  mm.  Distinguish- 
able from  the  following  small  species  in  the  armature  of  the  post- 
abdomen. 

The  lower  angle  of  the  post-abdomen  is  acute.  The  claws  are  not 
serrate,  but  possess  the  basal  spine.  The  post-abdomen  is  said  to  re- 
semble that  of  A.  tenuicaudis  in  its  armature,  but  not  otherwise. 
This  species  is  not  enumerated  by  Professor  Birge  in  his  List  of  Crus- 
tacea Cladocera  from  Madison,  Wisconsin  [1891],  and  we  are  left  in 
doubt  whether  the  species  is  abandoned  or  not. 

Alona  stagnalis    Daday. 

"  Rostro  longisculo,  paulam  curvato,  acuminato;  macula  cerebral!  oculo  minore) 
jabro  processu  medial!  glabro;  testa  corporis  longitudinaliter,  manifeste  striata, 
liuea  dorsali  rotundata,  margine  ventrali  medio  parnm  arcuato,  setaa  ubiqne  me- 
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diocres  gerenti,  postice  angulum  obtusum,  inermem  formante;  cauda  brevi,  apicem 
versus  rotundatum  dilatata,  margine  dorsali  utrinque  serie  marginali  aculeorum 
7-8  sensim  minorum  et  pleuribus  minimorum  sequalium  armata;  unguibus  caudali- 
bus  inermibus  dente  basali  uno.     Longit.  fern.,  0.4-0.48;  alt.  0.18-0.22  mm." 

While  doubting  the  integrity  of  this  species  we  are  unable  to  place 
it  and  quote  the  author's  description. 

Alona  eleg-ans    Kurz. 

Plate  LXII,  Fig,  14. 

Form  rectangular;  back  slightly  elevated,  posterior  margin  high, 
lower  margin  straight.  Shell  covered  with  minute  striations  spring- 
ing from  the  region  of  the  attachment  of  the  head  shield.  Head 
rather  large,  pigment  fleck  smaller  than  the  eye.  The  antennte  have 
eight  setse  and  a  circlet  of  spines  on  the  second  joint  of  the  inner 
ramus,  and  a  single  thorn  on  its  first  joint.  The  post- abdomen  is 
short  and  broad,  rounded  at  the  end,  and  is  armed  with  about  ten 
anal  teeth  and  a  lateral  row  of  scales.     Length  0.4  mm.  to  0.5  mm, 

*  Alona  augfulata    Birge. 

Dorsal  margin  considerably  arched,  terminating  in  a  more  or  less 
obvious  angle  at  the  hinder  corner;  the  hinder  edge  is  convex,  as  is 
also  the  front  margin;  the  ventral  margin  bears  plumose  sette.  Beak 
pointed,  extending  nearly  to  level  of  ventral  margin  of  the  valves. 
Fornices  broad.  Shell  obviously  striated  diagonally  and  less  obviously 
marked  by  cross  lines.  Post-abdomen  broad,  truncate;  about  twelve 
anal  teeth,  with  a  series  of  scales  and  hairs  back  of  them.  The  pig- 
ment fleck  is  much  smaller  than  the  eye.  Male  smaller;  beak  shorter; 
post-abdomen  with  a  lateral  row  of  hairs;  anterior  feet  hooked; 
sculpture  less  distinct.  [Birge.]  Length  of  female  0.4  mm.;  male 
0.35  mm. 

Whether  Professor  Birge  still  continues  this  species  does  not  ap- 
pear, but  it  is  dropped  from  the  list  of  Madison  Cladocera. 

Alona  coronata  Kurz. 

Hellich  identifies  this  with  his  A.  pulchra,  but  with  Matile  we  re- 
gard this  as  doubtful.  The  resemblance  to  A.  pulchra  [i'nieata']  is  very 
close,  the  outline  being  identical.  The  lower  margin  is  sparsely 
hairy.  The  beak  is  blunt.  A  half  circlet  of  teeth  ornaments  the  end 
of  the  middle  segment  of  the  inner  ramus  of  the  antennae.  The  macula 
is  but  little  smaller  than  the  eye.  The  post-abdomen  is  broad  as  in 
A.  elegans,  not  narrowed  at  the  end,  but  broadly  rounded.     The  anal 
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spines  are  represented  by  clusters  of  hairs  and  there  is  a  secondary- 
series  of  scales.  Knrz  lays  great  stress  on  the  fact  that  the  intestine 
is  flexed  rather  than  coiled.  Length  0.35  to  0.42  mm.;  male  0.3  mm. 
Abdomen  only  armed  with  a  series  of  delicate  hairs. 

Alona  barroisi  Moniez. 

We  quote  the  description  of  Alona  barroisi  Moniez  ('88).  This 
form  is  very  incompletely  described  from  a  single  specimen.  It  is  said 
to  be  very  small  and  finely  striate. 

"II  est  extremement  petit,  beaucoup  plus  bombe  sur  le  dos  qu'aucun  autre  Alona 
et  la  bord  inferieur  de  la  carapace  est  fortement  arrondi,  rappelant  ainsi  les  Leydigia. 
Ce  bord  est  muni  decourtes  soies;  I'ocelle  est  environ  moitie  plus  petit  que  I'ceil, 
I'appendice  labial  est  large  et  arrondi  sur  les  trois  cotes  libres;  le  post-abdomen  est 
court,  son  crochet  terminal  depourvu  d'anguillon  a  la  base,  les  dents  laterales  en  sont 
courtes  et  larges  et  il  y  a  sur  les  cotes  serie  de  plaques,  la  carapace  est  finement  striee." 

Island  of  Terceira,  Azores.  It  is  doubtful  whether  it  can  be 
recognized. 

I  venture  to  add  a  few  memoranda  respecting  the  long  list  of  names 
■which  have  appeared  within  this  genus  and  which  for  various  reasons 
are  not  included  in  the  above  list.  Unfortunately  the  list  is  incom- 
plete and  can  only  serve  at  best  as  a  sort  of  guide  to  the  perplexities 
of  the  synonomy. 

A.  angUca  Hellich  is  A.  guttata. 

A.  acanthocercoides  of  various  authors  is  A.  Leydigia. 

A.  aculeatus  is  Alonella  exigua. 

A.  angusticaudata  Hudendorff  is  Alonopsis  latissima. 

A.  hahdonica  Daday  is  A.  Leydigia. 

A.  camptocercoides  Schoedler  is  A.  tenuicaudis. 

A.  esocirostris  Schoedler  is  Graptoleheris. 

A.  excisa  is  alonella. 

A.  elongatus  Sars  is  Alonopsis. 

A.  falcata  Sars  is  Leptorhynchus. 

A.  grisea  is  Alonella. 

A.  glacialis  Birge  is  a  variety  of  ^.  guttata. 

A.  inornata  Hudendorff  is  A.  coronata. 

A.  insculpta  is  Alonella  excisa. 

A.  leydigia  in  Leydigia. 

A.  lineata  Fischer  is  unrecognizable. 

A.  latissima  is  Alonopsis. 

A.  minuta  Poggenpol  is  insufficiently  described. 

A.  modesta  Herrick  is  A.  costata. 

A.  nanus  is  Alonella  pygniea. 

A.  ovata  Baird  is  uncertain. 
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A.  pygmcea  is  Alonella. 

A.  panmlii  Kurz  is  A.  r/uttafa. 

A.  reetangularis  is  A.  pulchra. 

A.  rostrata  is  Alonella. 

A.  reticulata  Bd.  is  Graptoleheris. 

A.  striata  is  Alonella. 

A.  sulcata  is  A.  quadrangularis. 

A.  spinifera  Schoedler  is  the  young  of  some  species. 

A.  socors  O.  F.  Miiller  is  uncertain. 

^4.  tuberculata  Kurz  is  A.  guttata. 

A.  tuberculata  Hudendorff  is  A.  coronata. 

A.  transversa  is  Alonella  pygmea. 

A.  testudinaria  is  Graptoleheris. 

A.  verrucosa  Lutz  is  A.  guttata. 

Section  B,  Alonella  Sars. 

In  this  group  are  included  small  species  with  a  combination  of 
characters,  forming  the  link  between  Alona  and  Pleuroxus.  An  obvious 
character  is  the  fact  that  the  shell  is  usually  partly  marked  by  oblique 
striee,  which  run  in  two  directions:  first,  a  set  extending  forward  and 
upward  from  the  lower  posterior  angle  of  the  valves;  second,  a  set 
springing  from  the  anterior  and  lower  angle,  running  across  the 
others.  At  the  central  part  where  these  two  series  intersect,  they 
each  become  zigzag;  the  result  is  a  series  of  hexagonal  markings, 
which  may  extend  to  the  middle  of  the  lower  margin. 

The  beak  is  short  and  the  foruices  broad;  the  shell  is  more  or  less 
rectangular,  but  somewhat  elevated  in  the  middle  above. 

There  are  usually  but  seven  set?e  on  the  antenme,  or  the  eighth  is 
a  minute  hair;  on  the  ramus  having  the  lateral  setse  one  of  the  terminal 
setse  is  frequently  reduced.  In  many  cases  the  whole  shell  is  marked 
by  minute  strife  in  addition  to  the  proper  markings,  but  this  is  also 
found  in  some  species  of  the  true  Pleuroxus.  Kurz  gives,  as  a  character 
of  Alonella,  the  presence  of  but  a  single  basal  spine  to  the  claw  of  the 
post-abdomen;  but  P.  E.  Mueller  figures  two  spines  on  the  claws  of  one 
of  his  species  {A.  exigua),  and  Schoedler  figures  eight  setre  on  the  an- 
tenna of  A.  excisa.  American  specimens  of  A.  excisa  and  of  A.  pygmcea 
both  certainly  have  a  very  minute  eighth  seta.  There  remains,  there- 
fore, positively  no  point  which  can  be  relied  upon  to  distinguish 
these  little  Lynceids  from  Pleuroxus  or  Alona.  Perhaps,  however,  these 
species,  as  a  group,  may  be  recognized  by  what  has  already  been  said. 
Three  species  are  found  in  Minnesota. 
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KEY  TO  THE  GENUS  ALONELLA. 

I.     Eostrum  long,  bent  backwards rostrata,  250 

II.     Rostrum  short. 

A.  Lower  posterior  angle  toothed. 
a.     Shell  more  or  less  reticulate. 

*  Eeticulated  areas  minutely  striate,     pillcliella,  250;  excisa,  251 
**  Reticulated  areas  smooth. 

t  Head  depressed exig-ua,  252^ 

ft  Head  horizontal grisea,  252 

i.     Shell  marked  by  lines  running  diagonally  upward  and 

backward pyg-iiipea,  25S 

B.  Lower  posterior  angle  smooth,  shell  longitudinally  striate.       striata,  255 

Alonella  rostrata    Koch. 

Lynceus  roitraitis — Koch,  Lilljeborg,  Schoedler. 
Alona  rostrata — P.  E.  Mueller. 
Pleuroxiis  acuih-ostris — Birge. 
Pleuroxus  affinis — Herrick. 

Body  long,  rapidly  narrowed  behind;  dorsal  line  strongly  arched 
in  front  toward  the  depressed  head;  the  lower  margin  straight,  with 
0-3  small  teeth  at  the  angle.  The  fornices  are  broad,  but  the  beak 
is  sharp;  the  pigment  fleck  is  but  little  smaller  than  the  eye,  to  which 
it  is  three  times  nearer  than  to  the  beak.  The  post-abdomen  is  long^ 
very  much  as  in  A.  excisa,  but  longer.  Length  0.4  to  0.5  mm. 
Schoedler  says  the  lower  margin  is  concave  and  the  angle  unarmed, 
a  condition  not  inconsistent  with  specific  identity,  as  can  be  seen  in 
many  other  species.  The  shell  seems  to  be  variably  marked,  but  most 
conspicuous  are  the  diagonal,  curved  strisB.  Schoedler  compares  the 
sculj)ture  to  P.  exiguus;  Kurz,  however,  leaves  the  imj)ression  that 
only  slight  reticulation  is  present  in  the  female. 

The  male  has  the  post  abdomen  narrowed,  ornamented  with 
clusters  of  hairs  behind,  and  the  small  claws  have  no  basal  spine, 
while  the  genital  opening  is  in  front  of  the  claws. 

*  Alonella  pulcliella   Herrick. 
Plate  XIII,  Figs.  1-3. 

A  minute  form  very  recently  obtained  is  described  under  the  above 
name.  Although  closely  allied  to  A.  exigua,  this  species  is  more  like 
Graptoleberis  than  any  other  member  of  the  genus.  It  is  the  smallest 
of  the  Lynceids,  excepting  A.  pygmcea.  The  shell  is  high  and  rather 
strongly  arched;  the  posterior  margin  is  short  and  armed  with  four 
teeth  below,  which  point  in  different  directions  as  in  Graptoleberis. 
The  head  is  short  and  the  antennules  long.     The  pigment  fleck  is  o^ 
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moderate  size,  but  smaller  than  the  eye.  The  post  abdomen  is  short, 
rounded  below,  and  armed  with  sharp  and  small  anal  teeth,  besides 
which  is  an  inconspicuous  row  of  minute  setse.  The  claw  is  very 
small,  and  has  a  single  very  minute  tooth.  The  shell  is  marked  by 
reticulations,  which  below  are  regular  hexagons  but  above  pass  into 
elongated  meshes,  and  finally  on  the  beak  and  head  become  longitud- 
inal striations.  The  areas  are  lined  as  in  A.  excisa.  Thus  this  species 
combines  the  form  of  abdomen  of  A.  exigua  with  the  teeth  of  Grapto- 
leberis  and  the  markings  of  A.  excisa. 

Length  hardly  0.27  mm.  Motion  active.  The  specimen  figured 
contained  a  single  large  ovum.  The  head  may  possibly  have  been 
somewhat  protruded  by  pressure.     Habitat,  vicinity  of  Minneapolis, 

*Aloiiella  excisa  Fischer. 

Plates  XXII,  Fig.  10;  LXI,  Figs.  6-7;  LXIII,  Figs.  10,  11. 

Lynceus  excisus — Fischer. 
Pleuroxus  excisus — Schoedler. 
?  Pleuroxus  insculptus — Birge. 

This  species  is  closely  allied  to  Alonella  exigua;  yet  that  species 
shows  appreciable  differences  (which  can  hardly  be  claimed,  per- 
haps, for  Pleuroxus  inscidpius).  The  various  authors  who  have  written 
of  this  Lynceid  have  all  laid  emphasis  upon  the  sculpture  of  the  shell, 
almost  to  the  exclusion  of  other  points  in  the  description.  Professor 
Birge  has  found  a  quite  different  form,  ajiparently,  which  has  the 
same  peculiar  markings;  and  even  the  common  Alona  ohlonga  has  a 
part  of  the  valves  covered  by  minute  striations.  Schoedler's  figure  of 
this  species  is  unrecognizable;  but,  as  identified  by  Kurz,  the  species 
seems  undoubtedly  the  same  that  is  common  in  shallow  pools  in  Min- 
nesota, during  autumn,  and  probably  also  in  Massachusetts. 

The  variations  to  which  this  species  is  subject  are  considerable  and 
may  account  for  the  marked  disagreement  in  the  accounts  of  our  dif- 
ferent authors.  Schoedler  gives  his  specimens  a  length  of  0.20  to  0.25 
mm.,  while  Kurz  says  0.35  mm.  Birge  gives  0.27  mm.  for  the  length 
of  Pleuroxus  insculptus.  and  our  specimens  varied  in  the  same  gathering 
between  0.24  mm.  and  0.40  mm.  Schoedler  figures  three  teeth  at  the 
lower  posterior  angle;  Kurz  says  "several  (4)";  Birge  describes  one 
or  two,  and  Minnesota  specimens  show  gradual  transitions  from  an  in- 
conspicuous angle  to  three  or  perhaps  four  teeth.  These  teeth  are 
the  extensions  of  some  of  the  strong  ridges  or  crenulations  which 
mark  the  shell.  P.  E.  Mueller's  figures  of  the  shell  and  abdomen  of 
P.  exigua  would  apply  to  our  species  perfectly,  save  the  absence  of 
minute  striations;  Kurz's  statements  with  reference  to  the  differences 
between  these  two  forms  seem  to  agree  only  in  part  with  those  of 


252  GEOL.  AND  NAT.  HIST.  SURVEY   OF  MINNESOTA. 

Schoedler.  I  must  here  express  my  saspicion  that  the  Pleuroxus 
aculeatus,  P.  exlguus  and  P.  excisus  all  belong  under  this  species.  I 
have  seen  a  small  form  which  lacked  the  line  striations;  and  there  ap- 
peared to  me  to  be,  at  times,  a  slight  indication  of  a  second  series  of 
hairs  upon  the  post- abdomen. 

The  form  is  oblong,  truncate  behind,  variously  arched  above,  but 
usually  with  a  rather  low,  evenly  curved  dorsal  contour;  the  lower 
shell  margin  is  either  nearly  straight  or  convex  in  front  and  concave 
along  the  posterior  third,  and  is  heavily  beset  with  very  long  pectinate 
bristles.  The  head  is  moderately  depressed,  with  a  very  broad,  blunt 
and  short  beak  (in  some  positions  this  beak  seems  acute,  but  it  is  an 
optical  delusion);  the  fornices  are  very  broad,  covering  the  antennules 
completely;  seen  from  above  the  head  is  broad  and  truncate  in  front; 
the  eye  is  larger  than  the  large  pigment  fleck,  which  is  nearer  it  than 
the  end  of  the  beak.  The  antennse  have  eight  setre,  the  last  of  which 
is  minute;  the  five  spined  ramus  has  a  strong  thorn  on  the  end,  and 
the  inner  terminal  seta  is  reduced.  The  post  abdomen  is  rather  broad 
and  truncate  or  somewhat  rounded  below;  its  length  is  very  variable, 
being  short  in  small  individuals;  its  form  is  subject  to  concomitant 
variations.  The  seven  to  eleven  anal  spines  extend  in  a  series  of  minute 
bristles  above  the  anus.  The  lower  posterior  angle  of  the  shell  bears 
one  to  four  teeth;  the  marking  consists  of  wavy  ridges  and  strise,  pro- 
ducing, by  the  crossing  of  two  sets  springing  from  the  two  lower  angles, 
a  reticulation  covering  mpre  or  less  of  the  entire  shell.  The  head-shield 
and  the  spaces  between  these  markings  are  densely  striated.  Color 
yellowish,  often  opaque.  Length  0.24  to  0.40  mm.  At  times  abund- 
ant. Birge  alone  has  seen  the  males;  his  description  agrees  with  Kurz's 
account  of  the  male  of  A.  exigua,  save  that  the  former  speaks  of  spines, 
and  the  latter  of  thorns,  along  the  post  abdomen. 

Alonella  exigiia  Lilljeborg. 

Lynceus  exiguus — Lilljeborg,  Leydig,  Fric. 
Pleuroxus  exiguus — Schoedler,  P.  E.  Mueller. 
?  Lynceus  aculeatus — Fischer. 

Aside  from  the  differences  in  the  male  sex  as  above  indicated,  this 
form  is  said  to  have  a  convex  lower  margin,  a  rounded  post-abdomen, 
and  the  pigment  fleck  nearer  the  end  of  the  beak  than  the  eye.  The 
absence  of  the  fine  striation,  finally,  is  the  most  marked  characteristic- 
Length  0.30  to  0.33  mm.     Not  identified  in  America. 

(?)  Alonella  grlsea  Fischer. 

This  species  is  included  here  on  the  authority  of  Kurz.  The  shell 
may  or  may  not  be  toothed  at  the  lower  corner,  and  is  partly  lined  and 
partly  reticulate;  but  the  only  character  which  at  all  separates  this 
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species  from  the  above  seems  to  be  the  position  and  form  of  the  head, 
which  is  said  to  be  blunt  and  nearly  horizontal,  as  in  Gamptocercus 
rcctirostris.     Is  this  a  transition  to  Gmptoleberis? 

*Alonella  pygiuaea  Sars. 

Plate  LX,  Fig.  7. 

Pleuroxus  transversus — Schoedler. 
Alona  transversa — P.  E.  Mueller. 
Lynceus  nanus — Fric. 
AJoneUa  pygmiea — Kurz. 

The  form  is  rotund,  much  like  species  of  Chydorus  in  the  highly 
arched  dorsal  outline;  the  beak  is  rather  short  and  depressed;  the 
lower  outline  of  the  valves  is  very  convex  in  front,  and  barely  sinuate 
behind,  where  it  terminates  in  a  minute  spine.  The  shell  is  marked, 
as  in  no  other  Lynceid,  by  lines  running  diagonally  backward,  and 
only  on  the  lower  part  reticulated,  if  at  all. 

The  post-abdomen  is  short,  broad  and  rounded  below;  the  claw  has 
a  single  basal  spine.  Length  0.20  to  0.28  mm.  This  is  the  smallest 
member  of  the  Cladocera.  In  form  it  so  nearly  resembles  Chydorus 
that  upon  first  sight  the  writer  took  it  for  a  member  of  that  genus. 
Our  one  specimen  measured  0.25  mm.  The  shell  is  marked  by  plica- 
tions rather  than  stripe,  which  arch  over  the  back. 

Alonella  striata  Schoedler. 

This  species  is  said  to  resemble  A.  exif/ua  in  habit  and  sculpture 
of  shell;  the  form  is  quadrangular  and  not  greatly  elevated  in  the 
middle;  the  lower  margin  is  nearly  straight  and  fringed  with  bristles; 
the  posterior  angle  is  rounded  and  unarmed.  The  antennules  with 
their  setre  extend  beyond  the  beak;  the  pigment  fleck  is  smaller  than 
the  eye  and  half  way  to  the  beak.  The  post-abdomen  is  long  and  nar- 
rowed toward  the  end;  there  are  seven  or  eight  anal  spines,  and  two 
spines  on  the  terminal  claw.     Length  about  0.5  mm. 

SUB-GENUS  PLEUROXUS. 

Sectiou  A,  Pleuroxus  (verus)  Baird. 

This  group  of  Lyuceids  is  most  obviously  defined  by  the  long  beak, 
formed  by  the  extension  of  the  chitinous  covering  of  the  head.  (There 
is  rarely  a  beak  in  the  sense  of  that  word  as  applied  in  the  case  of 
SeaplwJeheris  or  Daphnia,  but  the  antennules  are  simply  attached  to 
low  prominences  on  the  under  side  of  a  broad  shield-like  projection 
of  the  shell.)  This  beak-like  projection  is  acute  and  often  long  and 
either  curved  backward  or  even  bent  forward.    The  fornices,  or  lateral 
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projection  of  the  head-shield,  are  narrow.  The  form  varies  much,  but 
is  almost  always  very  strongly  convex  above,  and  the  posterior  margin 
is  thus  only  a  fraction  of  the  whole  height  of  the  animal.  In  some 
American  species  the  body  is  very  much  elongate,  and  these  also 
depart  from  the  characteristic  habitus  of  the  genus  in  having  strong 
longitudinal  strise  instead  of  reticulations.  The  lower  posterior  shell 
angle  has  teeth  which,  in  a  few  cases,  extend  across  the  entire  posterior 
margin.  The  post-abdomen  is  slender,  usually  truncate  and  armed 
behind  with  a  single  set  of  sharp  teeth  on  either  side;  the  terminal 
claw  has  usually  two  spines  and  may  be  serrate. 

"*  i  The  male  has  a  shorter  beak,  the  post  abdomen  is  more  or  less  modi- 
fied, and  the  first  foot  has  a  powerful  hook.  The  winter  eggs  frequently 
have  a  true  ephippium;  and  sometimes  this  structure  is  like  that  of 
Ghydorus,  toward  which  the  round  forms  of  this  genus  seem  to  lead. 
There  are  upwards  of  a  dozen  valid  species,  several  of  which  are 
American. 

KEY  TO  PLEUROXUS  YERUS. 

Beak  DOt  curved  forward. 

A.  Shell  reticulate liastatlis,  254;  (?)  strainineus,  255 

B.  Shell  smooth,  except  upon  the  front  margin aduuctus,  255 

C.  Shell  striped. 

a.  Shell  very  long  and  low. 

*  With  one  tooth  below gracilis,  257 

**  Without  a  tooth;  female  with  a  hook  upon  the  first  foot,  lianiatus,  257 

6.  Shell  high. 

*  The  whole  posterior  margin  of  the  shell  spined.    .      .      .     truncata,  258 
**  The  lower  angle  of  the  shell  spined. 

t  Antennae  with  eight  setae;  the  anterior  margin  of  the  valves 

toothed denticulatus,  256 

1 1  Antennae  with  seven  setae bairdii,  256 

Beak  procurved  (Rhypophilus). 

A.  Shell  reticulate  (either  strongly  or  quite  faintly).     .      .      .     personatilS,  259 

B.  Shell  striped. 

a.  The  posterior  margin  of  the  shell  toothed prociirvus,  258 

6.  Only  the  lower  angle  of  the  shell  toothed uncinatus,  259 

(Not  noticed  in  the  key trig-onelliis,  255) 

Pleuroxiis  hastatus    Sars. 
Plate  LXII,  Fig.  16. 
Pleuroxus  Ivevis  —  Sars. 

Form  somewhat  oval,  dorsal  line  strougly  curved,  posterior  mar- 
gin short,  with  a  tooth  below;  head  short,  beak  very  long,  straight- 
ish;   shell  obscurely   reticulate.      Post-abdomen  very  long,  narrow, 
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with  small  teeth;  claw  with  two  basal  spines.  Color  corneous.  The 
sculpture  consists  of  faint  reticulations.  The  ephippium  forms  a 
truncation  of  the  upper  part  of  the  shell.  Length  0.50  to  0.55  mm. 
The  male  has  a  shorter  beak;  the  first  foot  has  a  weak  hook;  and  the 
spermatozoa  are  spherical. 

Pleuroxus  stramineus    Birge. 

This  form  is  the  American  rei>resentative  of  the  preceding,  if  not 
identical  with  it.  Birge  mentions  minute  striae  in  the  meshes.  P. 
stramineus  is  said  to  be  lower  than  P.  hastatus,  while  its  beak  is  shorter. 
Undoubted  specimens  of  P.  dentieulatus  exhibit  the  same  differences, 
an  increase  in  the  convexity  of  the  shell  accompanying  an  increase 
in  the  length  of  beak.  The  form  of  the  abdomen  appears  nearly 
identical,  if  we  compare  P.  E.  Mueller's  Plate  IV,  Fig.  18,  with  the 
outline  given  by  Birge  at  Plate  II,  Fig.  11.  The  color  in  both  is  deep» 
especially  during  the  period  when  the  winter  egg  is  forming.  The 
direction  of  the  reticulations  is  said  to  differ,  but  P.  E.  Mueller's 
figure  does  not  furnish  positive  evidence  of  this.     Length  0.6  mm. 

Pleuroxus  trigonellus    O.  F.  Miiller. 

Lynceus  irigonellus — O.  F.  Miiller,  Lievin,  Lilljeborg,  Leydig,  Fric. 
?  Pleuroxus  ornatus — Schoedler. 

Dorsal  line  strongly  arched;  the  beak  rather  long,  straightish, 
pigment  fleck  smaller  than  the  eye.  Shell  faintly  reticulate,  the  mark- 
ings consisting  of  transparent  ridges.  Post-abdomen  widest  in  the 
middle,  attenuated  slightly  toward  the  end,  which  is  truncate;  claw 
large,  with  one  long  and  one  very  small  basal  spine.  The  anal 
margin  of  the  post-abdomen  has  a  series  of  small  spines,  and  the  lower 
shell-margin  is  hairy.  The  post-abdomen  of  the  male  is  somewhat  as 
in  Grepidocercus,  and  densely  hairy;  the  first  foot  has  a  moderate 
hook. 

To  judge  from  Kurz's  statements,  P.  ornatus  Schoedler  is  not 
specifically  distinct.     Not  yet  identified  in  America. 

Pleuroxus  aduuctus    Jurine. 

Monoculus  aduncius — Jurine. 

Very  like  P.  trigonellus,  but  with  the  back  more  strongly  arched. 
The  anterior  part  of  the  shell  is  striped.  The  beak  is  shorter  than  in 
P.  trigonellus,  but  no  other  permanent  differences  are  discoverable.  The 
temptation  to  believe  this  a  mere  varietal  form  of  P.  trigonellus  is  great. 
Indeed,  four  species  (the  two  here  noted,  P.  bairdil  and  P.  dentieulatus 
Birge)  are  very  nearly  related.  The  ephippium,  where  known,  is 
marked  by  minute  punctation  and  a  darker  color. 
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Pleuroxus  bairdii   Schoedler. 

Fleuroxus  irigoneUus — Baird . 

This  form,  so  far  as  can  be  gathered  from  Baird's  brief  description 
and  figures,  differs  from  the  others  in  having  the  shell  marked  by 
straight  parallel  lines  running  diagonally  back  and  upwards,  and  in 
lacking  one  of  the  terminal  bristles  on  the  5-setose  ramus  of  the  an- 
tennse.  The  first  is  a  possible  but  unusual  structure,  while  the  second 
might  result  from  an  overlooking  of  the  very  small  seta  which  lillsthis 
place  in  the  other  forms.  Baird  himself  did  not  distinguish  it  from 
P.  trigoncllus. 

*  Pleuroxus  tleuticulatus  Birge. 
Plates  XLV,  Fig.  8;  LXIII,  Figs.  10a,  12,  13. 

Eesembling  very  closely  P.  adunctus,  which,  however,  has  a  broader 
post-abdomen  than  the  ordinary  P.  denticidatus.  The  posterior  angle 
of  the  shell  is  armed  with  from  one  to  four  (generally  three)  teeth. 
The  beak  is  very  long. 

The  character  most  emphasized  by  Birge  is  a  series  of  teeth  along 
the  anterior  margin  of  the  valves.  The  same  thing  is  found  in  P.  j)>'0- 
curvHS,  as  I  have  repeatedly  satisfied  myself.  In  certain  positions 
these  teeth  do  not  show,  or  the  smaller  teeth  on  the  lower  margin  only 
appear.  P.  adimctus,  as  figured  by  Schoedler,  has  similar  teeth  on  the 
lower  margin,  and  very  likely  has  them  anteriorly.  The  edges  of  the 
valves  are  heavily  fringed  with  pectinate  seta.  The  male  has  a  shorter 
beak  and  the  post-abdomen  simply  rounded  without  the  peculiar 
modifications  seen  in  P.  adunctus. 

There  seems  to  be  two  varieties  in  Minnesota,  both  of  which  have 
the  characteristic  irregular  striations,  which  radiate  from  an  irregu- 
larly marked  or  unmarked  area  in  the  centre  of  the  shell  toward  the 
edges;  both  have  the  toothed  posterior  angle  and  the  serrated  posterior 
angle  and  the  serrated  anterior  margin.  But  the  common  form  is  much 
longer,  with  the  dorsal  margin  less  convex  and  the  beak  shorter.  The 
robust  form  has  a  larger  pigment  fleck,  while  the  post-abdomen  is 
shorter  and  more  robust,  resembling  more  nearly  Schoedler's  figures 
of  the  abdomen  of  P.  adunctus.  There  is  another  variation  or  abnor- 
mality, in  which  the  lower  margin  is  quite  concave.  The  resemblance 
to  P.  procurvus  is  remarkable  in  some  phases. 

I  have  collected  this  species  in  Blount  springs,  Ala.,  in  the  St. 
Croix  river,  and  at  various  intermediate  points,  as  well  as  very  often 
in  Minnesota. 
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*Pleurdxus  haniatus  Birge. 
Plate  LX,  Fig.  1. 

This  species  is  smaller  than  those  of  the  precediug  gronp  and  forms 
a  transition  to  the  two  next,  to  be  described,  in  the  greater  elongation 
of  the  shell,  which  is,  however,  higher  and  more  strongly  arched. 
The  head  and  beak  are  much  as  in  P.  denticulatus.  The  lower  margin 
is  concave  posterior  to  the  middle  and  slightly  convex  at  the  posterior 
angle,  which  is  unarmed.  The  lower  margin  is  hairy.  The  markings 
are  as  in  P.  denticulatus,  but,  in  addition,  there  is  a  set  of  horizontal 
strise  all  over  the  shell.  The  post  abdomen  is  widest  in  the  middle 
and  almost  exactly  as  in  P.  denticulatus.  The  first  foot  bears  a  claw 
such  as  ordinarily  distinguishes  the  males. 

The  only  specimens  which  I  have  seen  were  from  the  Tennessee 
river,  near  Waterloo,  and  near  Decatur,  in  Alabama.  My  notes  con- 
tain no  reference  to  the  minute  striatious,  which  could  perhaps  be 
hardly  seen  with  the  instrument  employed.  The  process  of  the  labrum 
is  long  and  rather  acute,  the  beak  moderate,  and  the  pigment  fleck 
very  large.  The  markings  on  the  anterior  of  the  valves  are  irregular 
and  are  inter- connected  by  cross  lines  or  anastomoses.  Ova  two. 
(The  genus  Ancliistroputi  has  a  hook  upon  the  first  foot,  but  is  like 
Chydoms.) 

*Pleuroxus  gracilis  Hudendorff. 

Plate  LXIV,  Figs.  15,  15a. 

Pleuroxus  unidens — Birge. 

An  extreme  among  these  elongated  species,  the  length  of  body  fall- 
ing little  short  of  double  the  height.  The  dorsal  line  is  very  flat  and 
slightly  but  evenly  arched;  the  lower  margin  is  evenly  convex  or 
nearly  straight,  covered  by  long  pectinate  bristles.  The  head  is  short, 
and  the  beak  is  long  and  sharp;  the  antennules  are  of  moderate  size, 
with  a  lateral  seta  one-fourth  from  the  end;  pigment  fleck  less  than 
the  eye;  antennte  rather  long,  with  strong  thorns  on  the  terminal 
joints.  The  post-abdomen  is  long,  as  in  P.  hastatus,  sides  nearly  par- 
allel; anal  teeth  sharp,  small  and  numerous;  claws  pectinate,  with  two 
strong  basal  spines.  The  shell  is  strongly  striate  with  longitudinal 
striae,  which  are  parallel  with  the  different  margins.  Birge  says  that 
there  is  a  reticulated  area.  The  lower  angle  is  rounded,  and  anterior 
to  it  is  a  small  tooth  directed  backward.  This  species  is  distributed 
throughout  the  Mississippi  valley.  I  have  notes  of  it  from  Swan  lake, 
near  Decatur,  Ala.  It  is  often  rather  abundant  about  Minneapolis, 
but  it  is  thought  by  Birge  to  be  absent  from  the  Eastern  states.  Almost 
all  the  specimens  I  have  seen  are  very  dark,  often  brown,  so  as  to  ap- 
pear to  the  eye  like  dark  specks  as  they  swim  about.     The  length 
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Taries  from  0.55  mm.  to  0.85  mm.  About  0.60  mm.  is  a  common  size, 
according  to  my  observation.  Birge  mentions  a  rudimentary  sixth 
foot  in  this  species.  This  organ  is  found  in  Eurycercus  and  other 
Lynceids,  according  to  Schoedler. 

Pleuroxiis  tnincata  O.  F.  Miiller. 

Lynceus  truncatus — Miiller,  Koch,  Zaddach,  Lievin,  Fischer,  Lilljeborg,  Leydig,  Fric. 
Pereantha  truneata — Baird,  Schoedler,  Kurz. 
Tleuroxus  truncatus — P.  E.  Mueller. 
Percnntha  brevirostris — Schoedler. 

This  species  is  widely  distributed  in  Europe,  but  is  replaced  in 
America  by  the  following.  The  shell  is  high,  the  dorsal  contour 
arched;  beak  rather  long  and  straight;  lower  margin  slightly  convex, 
setose;  posterior  margin  straight,  armed  with  very  strong  teeth  en- 
tirely across  it;  the  anterior  margin  also  is  dentate,  as  in  the  next. 
The  valves  are  covered  with  strong  striae,  springing  from  the  anterio- 
central  part  and  radiating  toward  the  free  margins.  The  post-abdomen 
is  of  moderate  size  and  in  form  much  as  in  the  next.  The  ephippium 
causes  a  considerable  change  in  form  and  coloration.  In  the  male  the 
beak  is  shorter,  and  the  abdomen  has  finer  teeth.  The  first  foot  has  an 
extraordinarily  large  hook.  The  length  is  about  0.5  mm.  to  0.6  mm. 
Percantlia  brevirostris  Schoedler  differs  in  the  length  of  the  beak  only. 

*  Pleuroxiis  prociirviis  Birge. 
Plate  LXI,  Figs.  3,  4. 

In  size  and  general  appearance  this  most  interesting  species  is 
similar  to  the  above,  and,  especially,  to  P.  denticulatus.  The  general 
form  and  even  the  details  of  structure  agree  almost  to  identity  with 
the  latter.  The  structure  of  the  posterior  margin  is  like  FercanthOj 
while  the  rostrum  is  bent  abruptly  upwards  as  in  EhypopMlus.  In 
small  individuals  the  length  is  greater  proportionally.  The  lower 
margin  is  slightly  convex  or  nearly  straight,  and  fringed  by  bristles 
which  are  strongly  pectinate;  the  anterior  and  lower  margins  are 
toothed  as  in  Pereantha.  The  shell  gland  is  more  as  in  the  Daplinidce 
than  most  Lynceids.  The  number  of  posterior  teeth  is  variable.  The 
ephippium  is  as  in  P.  denticulatus.  Length  0.40  mm.  to  0.50  mm. 
Kot  rare,  but  less  common  than  P.  denticulatus.  The  male  post-abdo- 
men is  like  that  of  P.  denticulatus;  the  rostrum  is  as  in  the  female. 

Of  the  species  following  it  may  suffice  to  say  that  they  are  corpu- 
lent, filth-loving  representatives  of  P.  triffonellus,  P.  adunctus  and  P, 
bairdii,  respectively,  which  have  turned  up  their  noses  at  a  superficial 
existence  and  buried  themselves  in  the  mire  and  debris  at  the  bottom 
of  the  pools.  It  might  be  fanciful  to  assume  that  the  curved  snout  is 
used  for  "rooting,"  but  the  fact  that  these  "Schmutzpeterchen" 
Lynceids  would  find  a  long  straight  beak  in  the  way  is  suggestive. 
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Pleuroxus  personatiis    Leydig. 

Leydig  '60  (Lynceas  personatus);  Schoedler  '62,  '63  (Rhypophilus  personatus  and 
glaber);  Norman  and  Brady  '67  (Lynceus  uncinatus);  Miiller  '68;  Fric  '72 
(Lynceus  personatus);  Hellich  '77  (personatus  and  glaber);  Herrick  '84;  Daday 
'88;  Matile  '90;  Kurz  '74  (glaber). 

Shell  high,  oval,  smaller  caudad.  Head  small,  depressed,  with 
narrow,  long,  procurved  beak.  Macula  quadrangular,  half  the  size 
of  the  eye,  to  which  it  is  nearer  by  half  than  to  the  end  of  the  beak. 
The  shell  is  either  hexagonally  reticulate  or  smooth.  The  lower 
margin  is  flexed  cephalad  of  the  middle  and  bears  long  cilia.  The 
ventro-caudal  angle  bears  two  curved  spines.  The  post-abdomen  is 
rather  broad,  narrowed  toward  the  end.  Anal  teeth  10-11,  very  large. 
€law  serrate,  and  with  two  basal  spines.  There  are  seven  setse  and  a 
spine  upon  the  antennae.  The  antennules  ar^  fusiform.  Length  0.65 
to  0.67  mm. 

There  seems  to  be  no  reason  to  doubt  that  P.  glaber  is  only  a  condi- 
tion of  P.  personatus  not  even  worthy  of  a  varietal  name. 

Pleuroxus  {RhypopMhis)  uuciuatus    Baird. 

The  shell  is  ridged  with  lines  running  upward  and  backward,  as 
in  P.  bairdii;  the  lower  angle  of  the  shell  has  three  teeth,  and  the 
beak  is  more  horizontal  than  in  the  above.  In  size  and  characters 
this  is  almost  identical  with  P.  bairdii,  with  which  it  occurs  in  Eng- 
land. 

This  completes  the  list  of  swine-like  members  of  the  genus;  these 
well  deserve  to  be  studied  from  a  morphological  standpoint. 

The  following  names  may  be  mentioned,  though  the  list  of  syno- 
nyms cannot  claim  to  be  exhaustive. 

Pleuroxus  nasutus  Gay  is  a  poorly  described  form  from  Chili,  re- 
sembling, according  to  Schoedler,  P.  ornatus  =  trigoneUus. 

A  species  of  Fercantha  (Lynceus  armatus  Gay)  is  found  in  Chili. 

P.  exiguus  Lillj.  is  Alonella. 

P.  griseus  is  possibly  Alonella  pygrmea  but  is  said  to  have  two  teeth 
on  the  ventro-caudal  angle  of  the  shell  which  is  faintly  reticulated  as 
well  as  striate. 

P.  striatus  Hellich  is  P.  gracilis  Hudendorff. 

P.  striatus  Schoedler  is  Alonella. 

P.  balatonicus  Daday  is  insufficiently  described. 

P.  excisus  Fischer  is  Aloyiella. 

P.  nanus  Baird  is  Alonella  pygmcea. 

P.  Icevis  Sars  is  P.  hastatus. 

P.  ornatus  Schoedler  is  the  young  of  P.  trigonellus. 

P.  trigonellus  Mueller  is  P.  bairdii  Schoedler. 
17 
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P.  ylaber  Schoedler  is  P.  xjersonatus. 
P.  brevirostris  Schoedler  is  P.  fruncatus. 
P.  acuJeatus  Fischer  is  Alonella  exigua. 
P.  convexus  Poggenpol  is  doubtful. 

Section  B.  Leptorhynchus  Herrick.^ — The  species  for  which  Sars 
formed  the  genus  Harporhynclms  is  of  AlonaA\]s.Q  habit,  but  has  a  beak 
which  exceeds  that  of  any  known  Pleuroxus  in  length,  being  sim- 
ulated in  this  respect  by  the  American  P.  acutirostris,  which  is,  how- 
ever, in  other  respects  more  nearly  allied  to  Pleuroxus. 

lieptorhynclms  falcatus   Sars. 

Harporhynchus  falcatus  —  Sars. 
Alona  falcata  —  Sars,  P.  E.  Mueller. 

Body  oblong,  arched  above;  ventral  margin  nearly  straight,  setose, 
with  a  spine  at  the  posterior  angle;  beak  strongly  curved,  folded 
laterally;  pigment  spot  larger  than  the  eye.  The  post-abdomen  is 
wide,  sides  nearly  parallel,  armed  with  a  few  strong  teeth  below  and 
a  lateral  line  of  spines;  caudal  claw  with  a  single  small  basal  spine. 

GENUS   CHYDORUS  Leach. 

This  genus,  if  it  be  really  of  generic  value,  contains  minute  rotund 
animals  which  appear  in  the  water  like  animate  pin-heads  of  small 
size.  Their  motion  is  a  rolling,  wavering  hobble;  and  they  live  by 
preference  upon  vegetation,  or  in  slime  at  the  bottom  of  pools.  Occa- 
sionally they  may  be  seen  in  sunshiny  weather,  disporting  themselves 
near  the  surface  in  immense  numbers.  There  are  two  common  species, 
and  six  more  which  are  more  rare  or  in  part  not  valid. 

The  sexual  period  occurs  at  two  different  periods  (i.  e..  May- June 
and  December),  but  probably  is  not  confined  to  any  periods. 
The  males,  which  only  rarely  are  found  even  in  these  periods,  have 
the  abdomen  narrowed  ox  excavated  to  accommodate  it  to  the  peculiar 
alteration  of  the  brood  cavity  which  takes  place  in  "the  sexually  ma- 
ture female.  The  connection  takes  place  by  the  insertion  of  the  abdo- 
men within  this  chamber,  which  is  facilitated  by  the  reduced  size  of 
the  abdomen.  The  modification  of  the  shell  of  the  brood-cavity  above 
referred  to  consists  in  the  thickening  of  the  wall  posteriorly,  which 
may  or  may  not  result  in  the  deforming  of  the  shell  as  shown  in  Plate 
LXIV,  Fig.  7,  taken  from  Kurz.  This  may  be  termed  an  ephippium, 
although  it  differs  somewhat  from  the  modified  shell  so  called  in 
Daphnia.  The  male  element  consists  of  nearly  round  nucleated  cells, 
and  the  opening  of  the  vas  deferens  is  anterior  to  the  terminal  claws. 

1  Harporhynochus  is  preoccupied  in  oruithology. 
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The  members  of  this  genus  are  among  the  most  minute  forms  of  the 
family  or  the  entire  group.  Concisely  put,  the  characters  are  as 
follows: 

Form  globose,  not  obviously  truncate  behind;  head  terminating  in 
a  sharp,  long,  curved  beak,  which  lies  close  upon  the  anterior  margins 
of  the  valves;  antennae  short;  eye  larger  than  the  pigment  fleck;  abdo- 
men flattened,  excavated  in  the  male;  intestine  with  no  anterior  caeca, 
doubly  convoluted,  with  an  anal  coecum.  Three  species  found  in  Min- 
nesota. 

*  Chycloriis  sphajricus  Mueller. 

Plate  LXIV,  Figs.  4,  7,  8,  10. 

Lyncetis  sphxricus — O.  F.  Miiller,  M.  Edwards,  Koch,  Zaddacb,  Lieven,  Fischer,  Lill- 

jeborg,  Leydig,  Toth,  Zenker,  Fric. 
Monoculus  sphsericus — Jurine. 
Chydorus  niuelleri — Leach. 

Form  nearly  spherical,  as  seen  from  above  broadly  oval;  in  young 
specimens  truncate  behind;  antennules  of  moderate  size,  in  the  male 
very  large,  with  curved  flagellum  near  the  middle  of  anterior  margin; 
pigment  fleck  often  nearly  as  large  as  eye;  beak  of  moderate  length, 
blunt  in  the  male;  first  foot  strongly  hooked  in  the  male;  post- abdomen 
short,  broad,  rounded  at  the  end,  armed  with  eight  or  nine  sharp 
teeth;  shell  reticulated  with  polygonal  meshes.  Color  light,  unspotted. 
Length  0.50  mm. 

This  species  occurs  in  spring  earlier  than  most  forms,  and  is  ranked 
as  the  most  abundant  of  the  micro  Crustacea,  being  found  over  the 
whole  circumpolar  land-area.  The  ephippium  for  the  winter  Qgg  was 
observed  by  Kurz,  but  the  period  at  which  it  is  formed  seems  variable. 

C.  sphcericus  of  a  previous  report  seems  to  have  been  the  following 
species,  which  is  more  common  in  Minnesota  in  the  clearer  lakes. 
A  small  form  in  our  large  lakes  measures  0.3  mm. ;  it  may  be  distinct. 

*  Chydorus  sriobosus  Baird. 
Plates  XXI,  Fig.  23;  LXIV,  Figs.  1-3,  9. 

Form  globose,  very  broad;  antennules  very  large  with  a  strong  lat- 
eral seta  on  a  small  elevation;  swimming  antennse  exceedingly  small; 
the  shell  gland  is  well  developed;  the  pigment  fleck  is  much  smaller 
than  the  eye;  beak  very  long  and  incurved;  post-abdomen  rather  loug, 
more  slender  than  the  last,  broader  near  the  end  which  is  truncate, 
bearing  about  20  spines  on  the  margin  near  which  is  a  lateral  series  of 
minute  bristles;  the  terminal  claws  are  straightish,  spined  along  the 
basal  half,  and  have  an  accessory  spine;  the  shell  is  very  indistinctly 
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reticulated  and  spotted;  color  dark;  length  0.7  to  0.8  mm.;  male  0.55 
mm.     The  males  have  the  abdomen  very  narrow  for  the  entire  length. 
This  species  is  considered  rare  elsewhere,  but  is  not  infrequent 
near  Minneapolis  during  August. 

Cliyclorus  ovalis  Kurz. 
Plate  LXIV,  Fig.  11. 

Form  oval,  nearly  twice  as  long  as  high;  beak  long;  antennules 
two-thirds  as  long  as  the  beak,  with  one  elongated  sensory  filament 
above  the  others;  pigment  fleck  nearly  as  large  as  the  eye;  antennae 
small;  shell  margins  heavily  fringed  anteriorly;  post-abdomen  of  mod- 
erate size,  rounded  at  the  end,  with  about  eight  teeth  near  the  end; 
shell  smooth.     Length  0.4  mm. 

This  species  is  rather  near  G.  sphmricus,  differing  in  having  the 
shell  smooth,  antennae  shorter  and  beak  longer.  This  species  is  not 
yet  known  in  America.  From  G.  lotus  it  differs  in  the  single  anten- 
nulary  flagellum  and  number  of  anal  teeth. 

*  Cbydorus  c?elatus  Schoedler. 

Plate  LXIV,  Fig.  12. 

Chydorus  adunctus — Schoedler. 

This  small  species  is  about  0.4  mm.  long  and  resembles  the  young 
of  G.  glohosus  in  form,  from  which  as  well  as  from  all  known  species  it 
is  distinguished  by  the  markings  of  the  shell,  which  consist  of  series 
of  rounded  elevations  (or  depressions'?)  arranged  parallel  to  the  lower 
margins  of  the  shell  and  head.  The  description  is  very  incomplete, 
and  the  only  other  author  who  appears  to  have  seen  the  animal  is  Kurz, 
who  adds  that  the  sensory  filaments  of  the  antennsB  are  unequal  in 
height,  and  that  the  so-called  elevations  are  really  depressions.  A 
form  with  a  few  depressions  about  the  edge  and  characters  of  this 
species  was  once  seen  in  the  vicinity  of  Minneapolis.  This  is  probably 
a  variety  of  G.  sphcericus. 

Chydorus  iiitidiis  Schoedler. 
Plate  LXIV,  Figs.  5,  6. 

Shell  smooth  and  regularly  punctate;  the  head  resembles  G.  spceri- 
cus,  but  the  pigment  fleck  is  much  smaller  than  the  eye,  to  which  it  is 
much  nearer  than  to  the  end  of  the  beak;  the  post-abdomen  is  broader 
near  the  end,  and  bears  a  row  of  10  to  12  teeth  on  either  side. 

Chydorus  latus  Sars. 

Of  moderate  size,  oval,  rounded  behind.  A  slight  depression  be- 
tween head  and  body.    Beak  long,  slender  and  curved.    Macula  quad- 


ENTOMOSTRACA   OF  MINNESOTA.  263 

rangiilar,  smaller  than  the  eye  and  half  as  far  from  it  as  from  the 
beak.  The  conical  antennules  bear  two  flagella,  one  near  the  end,  the 
other  near  the  basal  third.  Shell  longer  than  high,  strongly  arched 
above,  surface  smooth.  Anal  teeth  13  or  14.  Claws  short  and  smooth 
except  for  the  two  basal  spines.  (Matile  says  the  claws  are  slightly 
ciliate.)     Length  0.54  to  0.59  mm. 

Chydorus  pig-er    Sars. 

Sub-rotund,  prominent  above,  sinuate  behind;  lower  and  posterior 
margins  rounded,  lower  margin  ciliated.  Head  movably  united  to 
the  body;  beak  long,  separated  by  an  indentation  from  the  head 
shield.  The  shell  is  broad,  as  seen  from  above.  Shell  punctate 
anteriorly  and  marked  below  by  indistinct  oblique  stride.  Antennules 
with  seven  setfe  and  two  small  thorns  on  the  end  of  each  ramus. 
Post- abdomen  truncate;  the  terminal  claws  with  a  minute  tooth  at 
the  base,  posterior  margin  sinuated,  rounded  below  and  there  densely 
armed  with  minute  teeth.  Abdominal  set£e  long  and  flexible.  Pig- 
ment fleck  of  medium  size,  much  nearer  to  the  eye  than  to  the  beak. 
Length  about  0.33  mm. 

(?)  Chydorus  latifrous  Dana. 
(U.  S.  Exploring  Expedition,  Rep.  on  Crust.,  Vol.  II,  p.   1274.) 

Very  tumid;  inside  view  rotund,  head  not  separate,  very  short- 
beaked;  beak  slender  and  close  to  the  body,  acute;  in  upper  view 
animal  very  broad,  truncate  anteriorly,  the  front  thereby  nearly  as 
broad  as  the  body;  behind  low,  triangular  and  obtuse.  Feejee 
Islands. 

(?)  Chydorus  albicans   Gay. 

From  Chili.  Is  imperfectly  described;  but  it  is  interesting  to  note 
the  occurrence  of  this  genus  there. 

Chydorus  puuctatus    Hellich. 

Very  small,  tumid,  truncate  caudad.  Head  low,  with  rather  short, 
sharp  beak.  Macula  round,  as  large  as  the  eye,  to  which  it  is  nearer 
than  the  beak.  Antennules  tumid  at  the  middle,  with  lateral  seta 
above  the  middle.  The  ventral  margin  of  the  shell  is  very  convex, 
with  long  pectinate  setse.  Hexagonal  reticulations,  each  with  a  cen- 
tral elevation  (°?)  mark  the  shell.  Post  abdomen  short,  broad.  Anal 
teeth  eight  or  nine,  of  uniform  size.  Claw  with  one  basal  spine  and 
a  row  of  setai.  Length  0.44  to  0.47  mm.  The  abdomen  of  the  male  is 
curved  and  deeply  excavated  apically.  Claws  short  and  smooth. 
Length  0.42  mm.     This  is  probably  only  a  variety  of  (7.  sphcericus. 
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Cliydoriis  letourneuxi    Eichard. 

Eichard  '88. 

Testa  a  latera  visa  subrotundaia,  sulcis  curvatis  (10-12)  e  medio  exeuntibus,  ad 
margines  anticos  liberos  porrectis,  antice  manifestis  ut  in  Plturoxus  adunco,  ornato; 
testis  cetera  laevis,  marginesuperiore  prominente,  postice  leviter  sinuato,  margioalibus 
posterioribus  et  inferioribus  rotundatis.  Valoulorum  margines  inferiores  postice 
ciliis  longis  instructi,  margines  superiores  dentati.  Rostrum  breve  et  obtusum. 
Antennae  1  mi  paris  ad  basin  crass aj,  rostro  breviores,  setis  gequalibus.  Antennae  2 
di  paris  setis  7  prseditse.  Macula  nigra  oculo  duplo  minor,  inter  oculum  et  apicem 
rostri  fere  in  medio  sita.  Postabdomen  apicem  versus  rotundatum,  unguibus  termi- 
nalibus  brevibus  isevibus  ac  robustis,  aculeis  ad  basin  2,  quorum  interior  alteio 
multo  brevior,  armatis;  margo  superior  in  medio  sinuatus  supra  medium  processum 
obtusum  format  et  infra  buuc  aculeis  minutis  dense  obsitus.  Spinulis  mintutibsi- 
mis  sparsim  in  lateribus  post-abdomen  instructnm.  Color  corneus.  Longit.  circit 
0.5  mm.     Mas  ignotus.     Algeria  and  Tunis. 

Ghydorus  alexandroivU  and  C.  tuberculatus  of  Poggenpol  are  confess- 
edly imperfectly  described.  We  incline  to  the  belief  that  there  are 
not  more  than  four  good  species  in  this  genus,  but  extended  study  of 
the  conditions  of  variation  are  necessary. 

GENUS  ANCHISTROPUS  Sars.     (?) 

Very  similar  in  form  to  Ghydorus;  valves  gaping  below  anteriorly; 
antennules  small;  process  of  labrum  rounded.  Post-abdomen  atten- 
uated toward  the  end,  densely  covered  with  fine  teeth;  terminal  claws 
denticulate.  First  foot  with  a  powerful  claw,  protruding  beyond  the 
shell.  Eye  very  large.  Shell  indistinctly  reticulate.  Sars  says  of 
his  AnehiHiroims  emarginatus  that  on  cursory  inspection  it  would  be 
taken  for  the  young  of  Ghydorus  glohosus.  He  found  but  few  speci- 
mens, about  0.35  mm.  long.  The  suggestion  is  still  possible  that  the 
young  males  of  some  Ghydorus  are  here  mistaken  for  a  new  genus. 
The  males  of  Ghydorus  glohosus  were  not  known  till  1878,  and  their 
early  form  is  still  unknown.  The  young  females  have  a  tolerably 
strong  claw,  though  it  is  not  much  curved.  I  once  found  a 
peculiar  Lynceid  measuring  0.46  mm,,  with  unevenly  but  distinctly 
reticulate  shell,  slender  abdomen,  and  a  strong  claw  which  was 
dentate.  There  were  several  young  (more  than  two),  and  the  shell  in 
these  was  more  regularly  reticulate.  All  efforts  to  find  a  second 
specimen  failed,  and  the  one  seen  was  somewhat  mutilated;  hence  I 
am  unable  to  determine  its  real  position. 

GENUS  MONOSPILUS  Sars. 

Head  separated  by  a  depression  from  the  body;  shell  high,  com- 
pressed, posterior  margin  somewhat  less  than  the  greatest  height  of 
the  shell.    Post-abdomen  broad,  ornamented  with  lateral  and  posterior 
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spines;  claws  large,  with  a  single  basal  tooth.  The  compound  eye  is 
absent,  its  place  being  taken  by  the  pigment  fleck,  which  is  the  func- 
tional eye.* 

*Monospilus  teniiirostris  Fischer. 

Plate  LXII,  Fig.  21,  21a. 

Fischer  '54  (Lynceus  tenuirostris);  Sars  '61;  Norman  and  Brady  '67;  Mueller  '68; 
Hellich  '77;  Herrick  '84  and  '87  (dispar). 

Shell  roundish;  ventral  margin  setose;  posterior  angle  rounded, 
marked  above  with  numerous  impressions.  Antennules  small;  anten- 
nae long,  with  seven  setse.  Post-abdomen  short  and  broad,  bearing  a 
series  of  spines  along  the  excavated  posterior  margin,  and  ornamented 
on  the  sides  with  clusters  of  bristles.  The  shell  in  old  individuals  is 
not  moulted  but  remains  as  in  Ilyocnjptns,  covering  the  greater  part 
of  the  new  shell.  The  figure  shows  an  old  individual  with  its  succes- 
sive coverings  still  clinging  to  it.  Like  Ilyocryptus,  this  animal  passes 
its  life  in  filth  at  the  bottom  of  pools  and  rarely  emerges  to  the  light 
of  day.  What  little  visual  function  there  may  be  is  vested  in  the 
larval  organ. 

The  specimen  from  which  the  drawing  was  made  measured  0.45 
mm.  The  first  glance  at  this  rarest  of  all  entomostraca  affords  proof 
of  its  unique  character.  The  strongly  arched  shell  is  so  compressed 
as  to  bear  little  resemblance  to  Chydorus.  The  dorsal  line  passes  with 
little  angle  into  the  high  posterior  margin.  There  is  a  rounded  angle 
below,  armed  with  two  teeth — the  shortened  representatives  of  the 
fringing  spines  of  the  straight  lower  margin.  The  head  is  depressed 
and  very  short;  but  the  narrow  beak  is  produced  to  below  the  margin 
of  the  valves.  It  is  rounded  so  as  to  resemble,  as  seen  in  front,  a  duck's 
bill.  The  fornices  are  narrow  and  flare  so  that  the  eye  is  left  partly 
exposed  upon  the  side.  The  antennules  are  not  long  but  slender. 
The  labrum  has  a  very  large  lamella,  which  is  crenulate  in  front  and 
acute  below,  the  labrum  proper  being  large.  The  systematic  position 
of  this  genus  is  a  matter  of  considerable  interest,  for  it  is  the  only 
member  of  the  whole  order  in  which  the  larval  eye  is  the  only  one 

*  So  much  Interest  attaches  to  this  species  that  we  reproduce  the  latin  description  of  Sars:  "  Testa 
in  adultibus  valvulis  composita  pluribus,  altera  alteri  imposita,  a  latere  visa  lata,  latitudine  maxima  in 
parte  antica  sita;  margine  superiore  autice  valde  prominente,  posteriore  et  inferiore  ciliato  rotundatis. 
Caput  mobile,  perparvum  et  valde  depressum,  supine  impressione  parva  sed  distincta,  a  testa  cetera  dis- 
junctum,  deorsum  in  rostrum  rectum  et  breve  apice  obtuso  exiens.  Animal  supra  visum  sat  compressum, 
latitudine  maxima  capite  majore  ante  medium  sita.  Pars  superior  test;e  et  capitis  impressionibus  nume- 
rosis  rotundatis  notata.  Anteanis  1-mi  paris  minuta'  structura  ut  in  ceteris  Lynceidis;  2-di  paris  sat 
longte,  ramo  altero  setas  4  et  aculeum  unum  apicalem  altero  setas  3  et  aculeos  duos, quorum  alter  longus 
articulo  prime  ejusdem  rami  adfixus  est.gerunte.  Post  abdomen  breve  et  latum,  apicem  versus  truncatum; 
margine  posteriore  supra  obtuse  angulato,  ad  angulum  inferiorem  rotundatum  seriebus  duabus  aculeo- 
rum  inque  lateribus  setis  vel  spinulis  brevibus  numerosis  praditum;  ungues  terminales  ad  basin  aculeo 
longo  armati.  Intestinum,  ut  in  ceteris  Lynceidis,  in  thorace  laquem  fere  duplicem  format.  Macula 
nigra  unica  minima  prope  basin  antennarum  2-di  paris;  macula?  infra  oculari  in  ceteris  Lynceidis 
simillima,  in  capite  conspicitur,  quK,  quum  oculus  verus  compositus  in  omnibus  ceteris  Crustaceis  Cla- 
doceris  distinctus  omnino  absit,  organum  quamquam  rudimentare  visus  habenda  est.  Animal  parum 
pellucidum,  colore  fulvescente.    Longit.  parum  supra  ^3  mm." 
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developed,  and  the  first  thought  would  be  that  this  must  be  a  primi- 
tive synthetic  type;  in  other  words,  historically  the  oldest  of  Cladocera. 
Closer  study  does  not  warrant  the  theory.  There  is  much  to  indicate 
that,  though  essentially  lynceid,  it  stands  in  close  connection  with  the 
higher  members  of  the  family  and  perhaps  has  more  than  a  superficial 
resemblance  to  such  degrsided  Lyncodaphnids  as  Iluocri/ptus.  All  things 
considered,  however,  our  diagram  stands  with  this  genus  as  a 
degraded  offshoot  of  the  more  typical  stem  of  Lynceidce. 

SUB-ORDER  GYMNOMERA. 

This  group  is  easily  recognized  by  the  almost  entire  absence  of  the 
shell,  which  forms  so  conspicuous  a  part  in  the  greater  number  of  the 
Cladocera.  Here  it  serves  simply  to  form  a  pouch  or  brood-sac  for 
carrying  the  eggs  and  embryos.  The  feet  are  nearly  terete  and  pre- 
hensile, with  but  slight  indications  of  branchial  appendages. 

FAMILY   POLYPHEMID^. 

Feet  five  pairs.     Antennae  with  the  rami  three-  or  four-jointed. 

GENUS  POLYPHEMUS  De  Geer. 

Head  very  large,  separated  by  a  depression  from  the  compact  body; 
shell  covering  but  a  part  of  the  dorsal  region.  Feet  all  with  an  inter- 
nal dentate  and  an  external  lamellate  appendage.  Caudal  seta  upon 
a  long  process  of  the  post-abdomen. 

*  Polyplieiims  pediculus  Linn. 
Plates  LVIII,  Figs.  4-6;  LXIX,  Fig.  1. 

Monoculus pediculus— lAwa^ns,  1746.     Gmelin,  Linn.  Syst.  Nat.  Fabricius,  Ent.  Syst.^ 

etc.     Sulzer,  Insecten.     Manuel,  Encyclop.  Meth. 
Monoculus  pediculus  ramosus — De  Geer,  Mem.  pour  serv.  a  I'Hist.  des.  Ins. 
Polyphemus  oculus — Mueller,   Zool.  Dan.  Prod,  et  Entomost.     Cuvier,  Tab,  element. 

Latreille,  Hist.  Nat.  Crust.,  etc.     Leach,  Edin.  Encyc. 
Polyphemus  stagnorum — Leach,  Diet.  Sc.  Nat.     Latreille,  Cuv.  Reg.  An.     Demarest, 

Cons.  Gen.  Crust. 
Polyphemus  pediculus— ^iraxxs,  Mem.  Mus.  d'Hist.,  etc.  M.  Edwards,  Hist.  Nat.  Crust. 
Monoculus  polyphemus — Jurine,  Hist.  Nat.  Monoc. 

Cephaloculus  stagnorum — Lamarck,  Hist.  An.  Vert.     Bosc,  Man.  d'Hist.  Nat.  Crust. 
Monoculus  oculus — Gmelin,  Linn.  Syst.  Nat. 
Sealieerus  pediculus — Koch,  Deutsch.  Crust. 
Polyphemus  pediculus — Baird,  Brit.  Entom. 
Polyphemus  oculus — Lievin,  Branch,  d.  Danz. 
Polyphemus  stagnorum — Fischer,   Ueber  die  in  d.  Umg.  von.  St.  Petersburg  vorkom 

Crust. 
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Polyphemus  pediculus — LiDjeborg,  De  Crust,  ex  ord.  trib. 

Polyphemus  oculus — Leydig,  Naturg.  d.  Daph. 

Polyphemus  pediculus — Schoedler,  Neue  Beitr.  zur  Naturg.  d.  Cladoceren. 

Polyphemus  kochii — Schoedler,  Neue  Beitr.  zur  Naturg.  d.  Cladoceren. 

Polyphemus  oculus — Schoedler,  Neue  Beitr.  zur  Naturg.  d.  Cladoceren. 

Polyphemus  pediculus — P.    E.   Mueller,  Daumark's  Cladocera.     Kurz,  Dodekas  neuer 

Cladoceren.     Weismann,  Beitr.  zur  Naturg,  der  Daphnoiden.     Birge,  Notes  on 

Cladocera. 
Polyphemus  occidentalis — Herrick. 

There  are  two  well-marked  varieties  of  this  species:  one  is  foi^ud 
commonly  in  the  clear  lakes;  the  other,  which  I  have  only  once  seen, 
was  found  in  a  very  shallow  weedy  marsh.  The  difference  in  size  is 
quite  remarkable.  Our  ordinary  form  measures  less  than  1.0  mm. 
The  larger  form,  including  the  stylets,  is  1.6  mm.  The  ordinary 
variety,  although  highly  colored,  is  yet  transparent,  while  the  large 
variety  is  deep  red  and  quite  opaque.  The  relationship  between  t  he 
two  forms  is  quite  like  that  maintaining  between  Diaptomns  stagnuUs 
and  B.  sanguineus.  Some  slight  structural  differences  are  observable 
between  the  two  varieties,  as  in  the  form  of  the  antennules,  yet  quite 
insignificant  when  compared  with  the  striking  difference  in  size  and 
coloration. 

The  feet  of  this  species  have  not  been  fully  figured  hitherto  and  are 
accordingly  given  on  Plate  LXIX.  Some  minor  differences  may  be 
noted  between  these  figures  and  those  given  by  Lund. 

*Polyi>ljenius  stagnalis  Herrick. 

In  order  to  make  the  relation  clear  between  these  forms,  I  add 
measurements  of  this  species,  following  each  with  the  corresponding 
measurement  of  P.  pediculus  in  parenthesis;  animals  of  the  same  age, 
as  far  as  possible,  being  chosen.  Head  (capsule  of  eye)  0.3  mm.  (0.2 
mm.);  head  and  thorax  0.7  mm.  (0.45  mm.);  abdomen  0.7  mm.  (0.56 
mm.);  caudal  stylet  0.36  mm.  (0.26  mm.);  caudal  filaments  0.36  mm. 
(0.3  mm.)  Whole  length  of  antennae  0.54  mm.  (0.42  mm.);  first, 
second  and  third  joints  of  the  three-jointed  ramus  0.08,  0.06  and  0.10 
mm.,  respectively.  The  formation  of  the  resting  eggs  or  "dauer  ei" 
seems  to  go  on  at  the  same  time  with  the  parthenogenetic  repro- 
duction. 

GENUS  BYTHOTREPHES  Leydig. 

Much  like  Polyphemus,  but  the  external  appendage  of  the  feet  is 
rudimentary,  and  the  abdomen  extends  out  into  a  most  enormous 
spine.  The  single  species  is  that  described  by  Leydig  as  B.  longimanns, 
which  was  found  in  the  stomach  of  Coregonus  wartmaniii.  B.  ceder- 
stroma  of  Schoedler  and  P.  E.  Mueller,  the  latter  author  now  identifies 
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with  the  above,  and  concludes  that  the  supposed  differences  arose  from 
'Tetat  de  maceration  des  exemplaires  examines."  {Les  Cladoceres  des 
Grands  Lacs  de  la  Suisse,  p.  11.)  This  species  may  be  looked  for  in  the 
depths  of  the  Great  Lakes.     (See  Plate  XXVII,  Fig.  10.) 

GENUS  PODON  and  GENUS  EYADNE. 

These  are  compact  oval  forms  confined  to  the  sea.  See  Claus,  Zur 
Kenntniss  des  Baues  der  FolypJiemiden,  Vienna,  1877,  for  the  best  account 
of  the  anatomy. 

FAMILY  LEPTODORID^. 

Feet  six  pairs.  Antennae  with  both  rami  four-jointed.  Body 
elongated,  not  curved,  shell  very  much  reduced. 

*Leptodora  hyalina  Lilljehorg. 
Plate  XXXV,  Figs.  6,  7. 

The  only  species,  is  found  rarely  in  the  larger  lakes  of  Europe  and 
America. 

See  Ban  und  LebenserscJieinung  von  Leptodora  hyalina,  "VVeismann, 
1874;  also.  Omen  diynorph  TJdvikling  samt  Generatiomvexel  hos  Leptodora, 
G.  O.  Sars,  1873;  also,  Bidrag  til  Cladocerenes  Forplantningshistorie, 
P.  E.  Mueller. 

The  work  of  Sars  is  particularly  valuable,  showing  that  the  young 
produced  from  the  winter  eggs  pass  through  a  metamorphosis  not  ex- 
perienced by  the  summer  or  partlienogenetic  brood.  P.  E.  Mueller 
mentions  the  pathological  condition  induced  by  the  plants  of  the 
Saprolegnia. 
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NOTES  ON  THE  CLADOCERA 


SOUTHEASTERN  PART  OF  THE  UNITED  STATES 


BY    C.    H.    TURNER 


ORDER  CLADOCERA. 


FAMILY  SIDIDJ]. 

GENUS  SIDA  Straus. 

Sida  crystallina  Miiller. 

Sida  crystallina — C.  L.  Herrick,  Final  Keport  on  Minn.  Crust.,  p.  20. 

Habitat:  Cincinnati,  Ohio.     Eare.     Occurs  in  deep  canal  basins. 


FAMILY  DAPHNIDJ:. 

GENUS  MOINA  Baird. 

Moina  rectirostris  Miiller, 

Moina  rectirostris— C  L.  Herrick,  Final  Report  on  Minn.  Crust.,  p.  34;  PI.  A., 
Figs.  2,  5,  8,  10,  11. 

Length  of  female  0.94  mm.;  height  0.63  mm.  Habitat:  Atlanta,  Ga. 

Moina  paradoxa  Weismann. 

Bloina  paradoxa — C.  L.  Herrick,  Final  Report  on  Minn.  Crust.,  p.  34;  PI.  A, 
Figs.  1,  3,  6,  7,  9. 

Habitat:  Cincinnati,  Ohio.  During  the  latter  portion  of  summer 
this  species  is  very  abundant  in  foul  pools. 

GENUS  CERIODAPHNIA  Dana. 

Ceriodaphnia  censors  Birge. 

Ceriodaphnia  censors— E.  A.  Birge,  Notes  on  Clad.,  p.  5;  PI.  1,  Figs.  3,  4. 

Length  0.55  mm. to  0.61  mm.;  height  0.40  mm.  The  reticulations 
on  the  shell  are  singly  contoured.  Habitat:  Atlanta,  Georgia.  "Winter 
and  summer. 

Ceriodaphnia  megops  Sars. 
Ceriodaphnia  cristata — E.  A.  Birge,  Notes  on  Clad.,  p.  6;  PI.  II,  Figs.  8,  9. 

Length  0.64  mm.;  height  0.50  mm.  Habitat:  Kent  county,  Dela- 
ware; Atlanta,  Georgia. 
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GENUS  SCAPHOLEBERIS  Schoedler. 

Scapholeberis  mucronata  Miiller. 

Scapholeieris  mucronata — C.  L.  Herrick,  Final  Report  Minn.  Crust.,  p.  42;  PI.  J,  Fig.  5. 

Habitat:  Atlanta.  Georgia;  Cincinnati,  Ohio;  Lockland,  Ohio. 
Abundant  in  shallow  grassy  ponds  and  sluggish  creeks. 

GENUS  SIMOCEPHALUS  Schoedler. 
Siniocephalus  vetulus  Miiller. 
SimocepJiahis  veiuhis — C.  L.  Herrick,  Final  Report  Minn.  Crust.,  p.  46. 
Habitat:   Cincinnati,  Ohio;  Kent  county,  Delaware. 

Siniocephalus  serrulatiis  Koch. 
Simocephalus  americanus — E.  A.  Birge.     Notes  on  Clad.,  pp.  6-8;  PI.  I, Fig.  6. 

Length  1.7  mm.  to  1.9  mm.;  height  1.43  mm.  This  species  is 
often  covered  with  vorticellid?e.  Habitat:  Atlanta,  Georgia;  Baxley, 
Georgia;  Cincinnati,  Ohio;  Kent  county,  Delaware. 

GENUS  DAPHNIA  Schoedler. 

Daphnia  pulex  Miiller. 

Dapnnia  pulex — C.  L.  Herrick,  Final  Report  Minn.  Crust,,  p.  56. 

Habitat:  Cincinnati,  Ohio;  Covington,  Kentucky.  This  species  is 
fond  of  foul  water  and  is  often  associated  with  Moina  paradoxa. 

Daplinia  longireiiiiis  Sars.  (?) 

Daphnia  longiremus  Sars — C.  L.  Herrick,  Final  Report  Minn.  Crust.,  p.  63. 

Length  1.70  mm.  This  is  a  non-crested,  hyaline  specimen,  marked 
with  rectangular  meshes  and  devoid  of  pigment  fleck.  It  resembles 
the  species  under  which  I  have  placed  it  in  all  respects  excepting 
siez.  I  do  not  consider  this  alone  sufficient  to  establish  a  new  species. 
It  may,  however,  be  a  variety  of  the  above. 

FAMILY    BOSMINIDiE. 

GENUS  BOSMINA  Baird. 

Bosniiua  cornuta  Jurine. 

Bosmina  cornuta — E.  A.  Birge,  Notes  on  Clad.,  p.  15;  PI.  II,  Fig.  10. 

Length  0.26  mm.  Habitat:  Tusculum,  Ohio.  Eare.  Found^  in 
grassy  pools. 
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Bosmina  atlantaensis  Turner. 

Bosmina  atlantaensis — C.  H.  Tamer,  Notes  on  the  Clad,  of  Ga.,  p.  23;  PI,  VII,  Figs. 

12,  13. 

Length  0.46  mm.;  height  0.36  mm.  Habitat:  Atlanta,  Georgia. 
Obtained  in  the  middle  of  winter  from  pools  that  dry  up  in  dry 
weather. 

FAMILY  LYNCODAPHNIDJ:. 

GENUS  MACROTHRIX  Baird. 

Macrotlirix  laticornis  Jurine. 

Macrothrix  laticornis — C.  L.  Herrick,  Final  Report  Minn.  Crust.,  p.  68;  PI.  C,  Figs.  8,  9. 

Length  0.37  mm.  to  0.39  mm.;  height  0.25  mm.  Habitat:  Atlanta, 
Georgia. 

GENUS  ACANTHOLEBERIS  Lilljeborg. 

Acantholeberis  curvirostris  Miiller. 

Acantholeheris  curvirostris — C.  L.  Herrick,  Final  Report  Minn.  Crust.,  p.  73. 

Length  0.97  mm.;  height  0.61  mm.     Habitat:   Baxley,  Georgia. 

GENUS  ILYOCRYPTUS. 

Ilyocryptiis  sorditlus  Lievin. 

European  observers  have  never  found  more  than  a  few  specimens 
of  this  species  at  any  one  time.  At  two  different  times  this  summer 
I  have  found  this  species  in  great  numbers  in  the  mud  at  the  bottom 
of  a  small  pool  on  the  Clark  University  campus  at  South  Atlanta, 
Georgia.  This  pool  is  a  tank  about  four  feet  deep,  fed  by  a  cool  spring. 
At  one  end  a  shallow  grassy  creek  flows  outward  from  it.  This  creek 
at  its  origin  is  less  than  a  foot  deep  and  has  a  mud  bottom.  In  this 
creek,  at  its  source,  is  where  the  specimens  were  obtained.  The 
American  specimens  tally  in  all  essential  respects  with  the  European 
specimens.     Habitat:   South  Atlanta,  Georgia. 

Ilyocryptus  longireiniis  Sars. 

llyocryptus  longiremus — E.  A.  Birge,  List  of  Crust.  Clad,  from  Madison,  Wis.,  p.  392; 
PI.  XIII,  Fig.  18. 

This  species  agrees  in  all  essential  respects  with  the  species  found 
by  Professor  Sars  in  Australia  and  by  Professor  Birge  in  Wisconsin. 
Habitat:  Baxley,  Georgia.  It  seems  to  be  present  in  almost  all  of  the 
ponds  near  Baxley. 

This  species  is  very  closely  related  to  IJyocryptus  spinifer  Herrick. 
At  one  time  I  was  fully  convinced  that  they  were  two  distinct  species, 
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but  the  more  I  study  this  species  the  more  I  am  led  to  believe  that 
this  and  I.  spinifer  are  varieties  of  one  and  the  same  species.  If  this 
surmise  be  true  then  Professor  Her  rick's  name  has  precedence. 

FAMILY  LYNCEIDJ:. 

SUB  FAMILY    EURYCERCIN^. 

GENUS  EURYCERCUS   Baird. 

Eurycerciis  lamellatus  O.  F.  Miiller. 

Eurycercus  lamellatus — C.  L.  Heirick,  Final  Report  Minn. Crust.,  p.  80;  PI.  H,  Figs.  5,  6. 

Length  1.67  mm.;  height  1.16  mm.  Habitat:  Kent  county,  Dela- 
ware. 

SUB-FAMILY  LYNCEINJ]. 

GENUS  CAMPTOCERCUS  Baird. 

Canaptocercus  uiacruriis  O.  F.  Miiller. 
Camptocercus  macrurus — E.  A.  Birge,  Notes  on  Clad.,  p.  33. 

The  specimen  here  tabulated  under  this  genus  is  smaller  than  those 
found  by  Professor  Birge  in  Wisconsin  and  by  Professor  Herrick  in 
Minnesota;  but,  since  they  agree  with  Professor  Herrick's  description 
in  all  other  respects,  it  is  thought  that  this  is  the  right  place  for  it. 
Habitat:   Lockland,  Ohio.     Length  0.63  mm. ;  height  0.42  mm. 

GENUS   LEYDIGIA   Kurz. 
Lcydigria  quadrangularis  Leydig-. 

Leydigia  quadrangularis — C.  L.  Herrick,  Final  Eeport  Minn.  Crust.,  p.  88;  PI.  H,  Fig.  4 

Length  1.00  mm.;  height  0.5  mm.  Habitat:  Clifton,  Ohio;  Lock- 
land,  Ohio;  Atlanta,  Georgia. 

GENUS  DUNHEVIDIA   King. 

Diiiihevidia  Setiger  Birge. 

Crepidocercus  setiger — E.  A.  Birge,  Notes  on  Clad.,  p.  26;  PI.  I,  Fig.  18. 

Length  0.43  mm.;  height  0.31  mm.     Habitat:  Cincinnati,  Ohio. 

GENUS  ALONA  Sars. 
Aloua  quadraugularis  Miiller. 
^lona  quadrangularis — C.  L.  Herrick,  Final  Report  Minn.  Crust.,  p.  97;  PI.  E,  Figs.  1,  2. 

Length  0.76  mm.;  height  0.46  mm.  In  the  specimen  here  assigned 
to  the  above  named  species  the  pigment  fleck  is  as  large  as  the  eye 
and^the  spine  on  the  terminal  claw  of  the  post-abdomen  is  pectinate 
at  its  base.     Habitat:    Baxley,  Georgia. 
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Alona  affliiis  Leydig. 
Alona  affinis—C.  L.  Herrick,  Final  Report  on  Minn.  Crust.,  p.  98;  PI.  F,  Fig.  14. 

Length  0.79  mm.;  height  0.46  mm.  The  specimens  here  tabulated 
are  smaller  than  those  found  by  other  writers;  but  since  they  agree  in 
all  essentials  with  A.  affinis  they  are  placed  here.  In  all  probability 
they  are  immature  individuals.  Habitat:  Kent  county,  Delaware; 
Fayetteville,  Georgia. 

Alona  porrecta  Birge. 
Alona porrecta — E.  A.  Birge,  Notes  on  Clad.,  p.  29;  PI.  I,  Fig.  16. 

Length  0.37  mm.  to  0.58  mm.;  height  0.22  mm.  to  0.24  mm.  Habi- 
tat: Atlanta,  Georgia;  Cincinnati,  Ohio. 

Alona  glacialis  Birge. 
Alona  glacialis—E.  A.  Birge,  Notes  on  Clad.,  p.  30. 
Habitat:   Cincinnati,  Ohio.     Eare. 

Alona  intermedia  Sars. 

Alona  intermedia— Q.  L.  Herrick,  Final  Report  Minn.  Crust.,  p.  101;  PI.  I,  Fig.  15. 
Habitat:   Cincinnati,  Ohio. 

GENUS  PLEUROXUS  Muller. 
Pleuroxiis  acutirostris  Birge. 
PleurnxuH  actitiroslris—E.  A.  Birge,  Notes  on  Clad.,  p.  23;  PI.  II,  Fig.  15. 

This  species  seems  to  be  very  rare.  I  have  only  encountered  it 
-once.  Then  it  was  associated  with  Pleuroxus  hamatus  Birge,  which  it 
closely  resembles  in  shape.  The  specimen  resembled  in  all  respects 
the  specimens  described  by  Professor  Birge.  Habitat:  Atlanta, 
Georgia. 

Pleuroxus  hamatus  Birge. 
Pleuroxus  hamatus— E.  A.  Birge,  Notes  on  Clad.,  p.  22;  PI.  II,  Figs.  13,  14. 

Length  0.46  mm.  to  0.52  mm.;  height  0.23  mm.  to  0.33  mm.  Habi- 
tat: Cincinnati,  Ohio;  Atlanta,  Georgia.  In  the  northern  part  of 
Georgia  specimens  of  this  species  are  more  plentiful  than  those  of  any 
other  member  of  this  genus. 

Pleuroxus  tlenticulatus  Birge. 

Pleuroxus  denticulatus — E.  A.  Birge,  Notes  on  Clad.,  p.  20;  PI.  I,  Fig.  21. 

Length  0.57  mm.;  height  0.43  mm.  Habitat:  Cincinnati,  Ohio; 
Kent  county,  Delaware;  Atlanta,  Georgia. 

18 
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OENUS  CHYDORUS  Leach. 
Chydorus  spbsericus  Miiller. 

Chydorus    sphaericus — C.    L.    Herrick,    Final    Report    Minn.    Crust.,   p.   116;   PI.  F, 

Figs.  4,  7,  8,  10. 

Length  0.36  mm.  to  0.42  mm.;  height  0.31  mm.  to  0.36  mm.  Habi- 
tat: Ohio,  Kentucky,  West  Virginia,  Georgia.  This  species  is  very- 
abundant.  At  Atlanta,  Georgia,  it  can  be  found  any  time  during 
the  year. 

FAMILY    POLTPHEMIDJ:. 

GENUS  POLYPHEMUS  De  Geer. 

Polyphemus  pediculus  De  Geer. 

Polyphemus  pediculus — C.  L.  Herrick,  Final  Report  on  Minn.  Crust.,  p.  121;   PI.  B^, 

Figs.  4-6. 

Habitat:   Baxley,  Georgia. 


PART   III 


FRESH-WATER  OSTRACODA 

OF   THE   UNITED   STATES 

BY    C.    H.     TURNER 


PREFACE. 


Perhaps  no  other  class  of  animals  has  been  so  much  neglected  by 
scientists  as  the  American  Osiracoda.  With  the  European  Ostracoda 
it  is  quite  different.  In  Great  Britain,  iSTorway,  Germany,  Bohemia 
and  along  the  shores  of  the  Mediterranean  Sea  able  naturalists  have 
devoted  many  years  of  their  life  to  the  study  of  the  Ostracoda  of  their 
respective  countries.  A  perusal  of  the  bibliography  given  below  will 
show  how  well  they  have  done  the  work.  In  his  late  monograph  (221) 
Professor  Wenzel  Vavra  devotes  several  pages  to  a  historical  resume 
of  the  work  that  has  been  done  upon  the  European  Ostracoda.  All  that 
has  been  done  upon  the  recent  American  Ostracoda  can  be  included  in 
a  single  paragraph,  and  a  small  one  at  that. 

The  first  scientist  to  study  American  Ostracoda  was  De  Kay  (58). 
In  1844  he  described  a  few  specimens  from  ISTew  York.  This  was  fol- 
lowed in  1852  by  an  article  by  Professor  Dana  (57).  In  1855  Lubbock 
(123)  published  a  short  article  on  South  American  Ostracoda.  'Next  comes 
a  paper  by  Chambers  (41)  on  Colorado  Crustacea.  Between  1879  and 
1881  Professor  Herrick  (83,  84,  85,  8G)  published  several  papers  on 
this  subject.  His  paper  on  ^^Alabama  Crustacea^'  is  by  far  the  best 
article  yet  published  on  recent  United  States  Ostracoda.  Professor 
Moniez  (142)  has  recently  added  a  paper  on  Lake  Titicaca  Crustacea. 
Between  1892  and  1894  the  present  writer  has  contributed  his  mite 
(212,  213,  214,  215,  216)  towards  furthering  the  good  cause.  In  1893 
Forbes  (67*)  published  a  description  of  a  new  species. 

The  fossil  Ostracoda  have  been  studied  by  Jones  (89,92)  Brady  (29) 
and  Ulrich  (217). 

In  the  present  communication  it  is  proposed  to  give  complete  de- 
scriptions of  all  known  recent  United  States  Ostracoda.  In  most  cases 
the  descriptions  are  made  from  dissections  made  by  the  writer.  When 
this  has  not  been  possible  the  description  of  some  American  author  has 
been  incorporated.  In  all  such  cases  the  description  is  surrounded 
by  quotation  marks  and  the  name  of  the  author  is  mentioned. 

I  here  tender  my  thanks  to  Messrs.  A.  B.  Whitby  and  L.  T>.  Hile- 
land,  who  have  so  kindly  collected  for  me  material  which  otherwise 
would  have  been  inaccessible.  Mr.  Whitby  collected  in  Texas  and 
southern  Georgia,  while  Mr.  Hilelaud  collected  in  Delaware. 

I  here  acknowledge  my  great  indebtedness  to  Professor  C.  L.  Her- 
rick, not  only  for  the  loan  of  rare  literature  and  for  the  use  of  Plates 
LX,  LXIII,  LXIV,  but  also  for  the  careful  drawings  of  Cyjn'is  alhu- 
querquensis  and  for  alcoholic  specimens. 
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104.  Fauna  of  the  neighborhood  of  Moscow,   Entomostraca-Malacostraca,   1887. 

4to  (in  Russian). 

Krause,  Aurel. 
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Ann.  Rep.  Fish.  Board  of  Scotland,  pp.  259-310,  T.  3-6.) 
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129-  Ueber  das  Geruchsvermogen  der  Krebse  nebst  einer  Hypothese  iiber  die 

analytische  Thiitigkeit  der  Riechharchen.     Mit  1  Taf.     (Kiel,  1887.) 
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130-  Die  Cirripedien  u.  Ostracoden  der  weissen  Schreibkreide  der  Insel  Riigen« 

Mit  3  Taf.  (Mittheil.  naturwiss.  Ver.  von  New.  Vorpominern,  12  Jahrg., 
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131.  Arb.  erst.  Vers.  russ.  Naturf.  Abth.  d.  Anat.  und  Physiologie,  1868,  p.  56. 

Milne,  Edwards. 
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133.  Systematiscbe  Darstellung  der  Thiere  des  Plankton,  gewonnen  in  der  west- 
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Moniez,  R. 
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die.     (Bull.  Soc.  d'Etudes  Scient.  de  Paris,  1887.) 
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175-182,  241-257.) 
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Marzek,  Al. 

144.  O  cysticerkoidech  nasich  k  o  r  y  s  u  sladknovodnich.     (V^stnik  kr^l.     Cesk^ 
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146.  Descripgao  do  Elpidiuni  bromeliarum,  crostaceo  da  familia  dos  Cytherideos. 

(ArcMv.  d.  Mus.  Nacional.  Rio  de  Janeiro,  IV,  1879,  p.  27.) 
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147.  Fauna  insectorum  Fridricsdalina,  1764. 

148.  Zoologige  Danicse  Prodromus,  1776. 

149.  Entomostraca,  1785. 

Miiller,  G.  W. 
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Naturwiss.,  1880,  p.  213.) 
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155.  Beitrag    zur     Kenntniss    der    inneren     mannlichen    Geschlectsorgane    der 

Cypriden. 

156.  Die  pelagische  und  Tiefsee-Fauna   der  grosseren  finnischen  Seen.     (Z.  An- 

zeiger,  10.  Jahrg.,  1887,  pp.  339-345,  358-362.) 
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157.  Contributions  to  British  Carcinology.     (Ann.  and  Mag.  Nat.  Hist.,  Ser.  Ill, 

Vol.  VIII,  1861.) 

158.  Species  of  Ostracoda  new  to  Britain.     (Ann.  and  Mag.  Nat.  Hist.,  Ser.  Ill, 

Vol.  IX,  1862.) 
159-     Reports  Deep-Sea  Dredging,  Coast  of  Northumberland  and  Durham.     Crus- 
tacea.    (Nat.  Hist.  Trans.  Northumberland  and  Durham,  Vol.  I,  1865.) 

160.  Report  of  Committee  for  Exploring  the  Coasts  of  the  Hebrides.     (British 

Ass.  Report,  1866,  p.  198.) 

161.  Last   Report  of    Dredging  among  the  Shetland  Isles.     (Brit.  Ass.  Report 

1868,  p.  248.) 

162.  Report  Valorous  Expedition.     (Proc.  Roy.  Soc,  No.  173,  1876,  p.  202.) 
163-     Notes  on  the  Marine  Crustacea  Ostracoda  of  Norway.     (Ann.  Nat.  Hist.,  (7) 

Vol.  7,  pp.  108-121.) 

Orley,  S. 

164.  Ueber  die  Entomostraken — Fauna  von  Budapest.     (Term^szetrajzi  Fiizetek 

X,  1886,  pp.  7  and  98. ) 

Pavesi,  P. 

165.  Delia  mie  annotorioni  zoologiche.     IV.   Prime  linee  di  uno  studio  zoologico 

delle  nostre  acque  minerali.     (Renconditi  R.  Instituto  Lombardo,  Vol.  14 
1882,  pp.  7-11.) 
166.     Altra  serie  di  ricerche  e  studi  sulla  fauna  pelagica  di  laghi  italiani.     (Atti. 
Soc.  Veneto-Trent,  Padova,  Vol.  8,  1883,  pp.  340-403,  T.  8-14.) 
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Liddesdale.     (Trans.    Roy.    Soc.    Edinburgh,    Vol.    30,    1882,    pp.   73-91, 
T.  7-10.) 

Pelseneer,  P. 

168.  Note   sur   la  presence   de   caridina  desmaresti  dans  les  eaux  de  la  Meuse. 

(Bull.  Mus.  H.  N.  Belg.,  Tome  4,  1886,  pp.  211-222.) 

Plateau,  F. 

169.  Recherches  sur  les  Crustac^s  d'eau  douce  de  Belgique.     (Mem.  Couronnds 

et  Mem.  des  Savants  Etrangers,  XXXIV,  1868.) 

Pogg'enpol  M-  J. 

170-     List  of  the  Copepoda,  Cladocera  and  Ostracoda  of  the  Environs  of  Moscow. 
Russian.     (Translation   in:    Trans.   Kansas  Acad,   of  Science,  Vol.  VIII, 

1883.) 

Poppe,  S.  A. 

171.  Notizen  zur  Fauna  der  Siisswasserbecken   des  nordwestlichen   Deutschland 

mit  besonderer   Beriicksichtigung   der   Ciustaceen.     ( A bh.  Nat.  Ver." Bre- 
men, 10.  Bd.,  1888,  pp.  295-300.) 

Ramdohr,  K.  A. 

172.  BeitrJige  zur    Naturgeschichte   einiger   deutschen    Monoculus-arten,    Halle, 

1805. 

173.  Ueber   die  Gattung  Cypris  Miill.  und  drei  derselben  gehorige  neue  Arten. 

(Mag.  d.  Gesell.   naturforsch.  Freunde  in  Berlin,  Jahrg.  II,  1808,  pp.  83- 
93,  Taf  III.) 

Rehberg,  H. 

174.  Beitrage  zur  Naturgeschichte  niederer  Crustaceen  [Cyclopiden  und  Cypri- 

den].     (Abhandlung  herausg.  vom  naturw.  Vereine  zu  Bremen.     Bd.  IX, 

1884.) 

Reuss,  A.  E. 

175.  Die  fossilen  Entomostraceen   des  osterreichischen  Tertiarbeckens.     (Natur- 

wiss.  Abhandlungen,  III,  1847,  p.  41.) 

Robertson,  D. 

176.  Notes  on   the  Ostracoda  and  Foraminifera  of  the   Firth  of  Clyde.     (Trans 

Geol.  Soc.  Glascow,  Vol.  V,  pt.  I,  p.  112,  1874.) 
177-     Notes  on   a  Raised  Beach  at  Cumbrae.     (Trans.  Geol.  Soc.  Glasgow,  1875.) 
178.     Notes  on  Cypris  Isevis  and   its  habit  of  perforating  the  leaves  of  Victoria 

regia.     (Proc.  Nat.  Soc,  Glascow,  Vol.  II,  1875,  p.  7.) 
179-     Post-tertiary  Deposits  by  Tunnel  at  Arkleston  near  Paisley.     (Trans.  Geol_ 

Soc,  Glascow,  1876,  p.  292.) 

180.  Garnoch  Water  Post-tertiary   Deposits.     (Trans.   Geol.  Soc,  Glascow,  1876- 

p.  281.) 

181.  Post-tertiary    Deposit   at    Misk-Pit    and    Kilwinning.     (Trans.   Geol.  Soc. 

Glascow,  1877,  p.  297.) 

182.  Notes  on  the  Fauna  and  Flora  of  West  Scotland,  p.  38,  1876. 

183.  Ostracoda  of  Scotland.     (Append,  to  Pt.  I  of  Proc.  Nat.  Hist.  Soc,  Glascow, 

IV,  1880.) 
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tricts; Fresh  and  Brackish  Water  Ostracoda.     Glascow,  1880. 
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186-  Observations    sur    la    Cypris    fusca.     (Act.  Soc.   Lin.  de  Bordeaux,  XXIV, 
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Sars,  G.  0. 
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189-  Oversigt  of  Norges  marine  Ostracoder,  1865. 
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96  pp. 
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195.  On  some  Freshwater  Ostracoda  and  Copepoda  raised  from  dried  Australian 
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Sars,  Michael. 
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Schneider,  Rob. 

197.  Ueber   Eisenresorption  in  thierischen  Organen  und  Geweben.     (Abh.  Akad, 

Berlin,  1888,  66  pp..  3  Taf) 

Schnur. 

198.  Systematische  Aufzahlung  der  Crustaceen,  Arachniden  und  Myriopoden  in 
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Schwarz,  0-  G. 
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200.  Le  Formazioni  Terziarie  nella  provincia  di  Reggio  (Calabria),  1880. 

201-  II  Quaternario  di  Rizzolo.  II.  Gli.  Ostracodi.  (II.  Naturalista  Siciliano, 
Anno  III,  1883.) 

Sostaric,  Dragutin. 

202.  Prilog  poznavanju  faune  slatknovodnih   korepnjaka   hrvatske.     (PrSst.   iz 

XCII,  knjige   Rada  jugoslavenske  akademije  znanosti  i  umijetnosti,  W. 
Zagrebu,  1888.) 

Speyer,  0- 

203.  Die  Ostracoden  der  Casseler  Tertiarbildungen.     Cassel.,  1863. 
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INTRODUCTION. 


The  Ostracoda  form  a  well  defioed  division  of  the  Entomosiraca. 
Like  the  LameUibranchiata  the  body  is  always  enclosed  in  a  bivalve 
shell,  which  is  closed  by  powerful  abductor  muscles.  No  doubt  the 
casual  observer  often  mistakes  the  Ostracoda  for  miniature  mollusks. 
Yet  the  resemblance  is  all  on  the  surface;  for,  although  the  structure 
of  the  enclosed  Ostracodan  is  quite  primitive,  yet  it  is  decidedly  crus- 
tacean. 

The  body  always  bears  seven  pairs  of  articulated  appendages. 
The  first  five  of  these  belong  to  the  head;  but,  in  different  groups, 
either  or  all  of  the  last  three  of  these  cephalic  appendages  may  be 
modified  for  walking.  The  last  two  pairs  of  members  belong  to  the 
body  and  are  properly  called  legs  or  feet.  In  some  cases,  however, 
{Gijpris)  the  last  pair  of  legs  is  never  used  for  locomotion.  In  most 
cases  the  abdomen  bears  a  pair  of  appendages,  which  usually  resemble 
one-jointed  legs.  Morphologically  they  probably  are  legs  which  have 
been  arrested  in  their  development. 

It  is  thought  that  a  brief  resume  of  the  steps  by  which  the  Ostra- 
codes  have  been  assigned  to  their  present  taxonomic  position  may  be 
of  interest. 

Linnaeus  (or  Linne)  included  all  of  the  lower  Crustacea  in  his  genus 
Monoculus. 

O.  F.  Miiller  divided  the  lower  Crustacea  into  several  genera.  Col- 
lectively they  were  called  the  '■^ Entomosiraca.^^ 

Latreille  and  Cavier  were  the  first  to  separate  the  Crustacea  from 
the  Insecta.  Basing  their  judgment  upon  the  morphology  of  the 
mouth  parts,  they  divided  the  lower  Crustacea  into  two  artificial 
groups,  the  Brancliiopoda  and  the  Poecilopoda.  The  first  division 
included  the  Fhyllopoda  and  Lophijropoda,  while  the  Ostracoda  fell  into 
the  second  division. 

Following  in  the  footsteps  of  Latreille,  Milne-Edwards,  with  the 
mouth  parts  for  criteria,  established  an  artificial  system  of  classifica- 
tion for  the  Crustacea.  Separating  the  Copepoda  and  Ostracoda  from 
Latreille's  Brancliiopoda,  he  united  them  in  the  group  Entomosiraca. 

Dana  modified  slightly  Latreille's  system. 

The  first  attempt  to  form  a  natural  system  of  classification  for  the 
lower  Crustacea  was  made  by  Zenker.     He  separated  the  Cox)ep)oda 
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from  the  Ostracoda  and  used  the  name  Entomosiraca  as  a  group  name 
for  the  Siphonostoma  and  Lernaeoda. 

Claus  used  the  word  Entomostraca  in  a  different  sense.  The  Phyl- 
lopoda,  Ostracoda,  Gopepoda  and  Cirripedia  were  collectively  called  the 
Entomostraca. 

Professor  G.  O.  Sars  has  divided  the  Ostracoda  into  the  following 
four  sections:  1.  Podocopa,  2.  Myodocopa,  3.  Cladocopa,  4.  Platycopa. 
All  of  the  members  of  sections  2,  3  and  4  and  a  portion  of  those  belong- 
ing to  section  1  are  marine. 

Brady  and  Norman  have  divided  the  Podocopa  into  the  following 
families: 

Family  I. — Gyprididce. 

Family  II. — Bairdiidce. 

Family  III. — Darwimilidce. 

Family  IV.  —  Gylheridce. 

Family  V. — Paradoxostomatidce. 

This  article  treats  exclusively  of  the  first  and  third  families. 


FAMILY   CYPRIDID^. 

^ 'Shell  generally  thin  and  horny;  valves  equal  or  but  slightly  une- 
qual in  size,  surface  usually  smooth,  or  simply  punctated;  ventral 
margins  more  or  less  sinuated;  hinge  margins  edentulous.  Eyes  sim- 
ple, usually  confluent,  sometimes  wanting.  Antennules  (first  anten- 
nae) slender,  usually  seven-jointed,  very  fiexible,  usually  provided 
with  a  number  of  long  hairs  forming  a  dense  brush.  Antennae  (sec- 
ond antenuse)  pediform,  geniculated,  four-  or  five-jointed,  clawed  at 
the  apex,  second  joint  mostly  bearing  an  apical  brush  of  hairs.  Man- 
dibles strong,  apex  strongly  toothed,  palp  four-jointed,  with  a  setifer- 
ous  branchial  plate  at  the  base.  Two  pairs  of  maxillae,  the  first  pair 
four  digitate;  its  external  branch  distinctly  two  jointed,  bearing  a 
large  setiferous  branchial  plate;  second  pair  small,  composed  of  a 
single  prehensile  lobe  and  palp,  which  in  the  female  is  generally  sim- 
ple, rarely  pediform,  is  in  the  male  prehensile.  Two  pairs  of  feet  dis- 
similar in  structure,  the  anterior  pair  strong,  ambulatory,  directed 
downwards,  and  having  a  long  curved  apical  claw;  posterior  bent 
backwards  within  the  shell,  and  not  used  for  motion.  Caudal  rami 
usually  well  developed,  elongated,  very  mobile,  and  bearing  two  or 
three  apical  claws.  Intestine  forming  two  dilations,  of  which  the  an- 
terior is  provided  with  coecal  appendages.  Generative  organs  large, 
and  of  complex  structure,  and  partly  extended  within  the  valves;  in 
the  male  frequently  a  whorled  sac  connected  with  the  testis;  copula- 
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tory  organs  symmetrica],  and  of  moderate  size."  (Brady  and  Norman.) 
It  is  thought  that  the  following  modification  of  Wenzel  Yavra's 
key  will  serve  to  differentiate  the  genera. 

KEY  TO  THE  FAMILY  CYPRIDIDJE. 

I.     The  second  foot  terminates  with  a  cylindrical  joint  that  bears  two 
backwardly  directed  setce. 

A.  The  second  foot  of  the  female  and  the  male  six-jointed.     No 

branchial  plate  attached  to  the  second  maxillae.  Notodroiuas,  295 

B.  The  second  foot  of  the  female  five-jointed  and  of  the  male 

six-jointed.     The  second  maxilla  bears  a  branchial  plate. 

a.  The  branchial  plate  is  feebly  developed  in  the  form  of  two 

pectinated  bristles. 

*  The  eye  is  developed Caiiclona,  298 

**  The  eye  is  absent.  .         .  .         .         *Tyi>lilocypris. 

b.  The  branchial  plate  is  developed  in  the  form  of  three  pec- 

tinated bristles *Candonopsis. 

c.  The  branchial  plate  is  in  the  form  of  six  pectinated  bristles. 

*  The  palp  of  the  second  maxilla  is  rudimentary.     .      *Ilyocyi)ris» 
**  The  palp  of  the  second  maxilla  is  normally  developed. 

t  The  terminal  joint  of  the  second  foot  is  as  long  as 

one-third  of  the  fourth  joint.  .  .  .         Cypria,  304 

tt  The  terminal  joint  of  the  second  foot  is  as  long  as 

two-thirds  of  the  fourth  joint.       .         .         Cyclocypris,  310 
II.     The  second   foot  terminates  in  a  beak-shaped  joint  that  bears  one 
backwardly  directed  claw. 

A.  Caudal  rami  are  rudimentary Cypridopsis,  312 

B.  Caudal  rami  are  cylindrical  with  two  terminal  claws. 

*  Natatory  setse  of  the  antennae  short. 

t  These  sette  not  reaching  to  the  tips  of  the  terminal  claws. 

Erpetocypris,  315 
tt  These  setae  not  reaching  to  the  base  of  the  terminal  claws.    *Scottia. 
**  Natatory  setse  of  the  antennse  long,  reaching  to  or  beyond 
the  tips  of  the  terminal  claws. 

t  Parthenogenetic Cypris,  319 

tt  Sexual Cyprinotu8,  329 

(*Not  noticed  in  the  text.) 

In  the  above  table  an  attempt  has  been  made  to  tabulate  all  known 
freshwater  genera  of  the  Cyprididce.  The  genus  Steywcypris  Sars  has 
been  omitted  because  the  data  at  my  disposal  do  not  seem  to  warrant 
its  separation  from  the  genus  Erpetocypris  Brady  and  Norman.  Of 
the  twelve  genera  here  mentioned,  nine  have  been  found  in  America. 

GENUS  NOTODROMAS  Lilljeborg.  1853. 

In  shape  the  shell  of  the  male  is  quite  different  from  that  of  the 
female. 

The  antennules  are  seven  jointed. 
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In  both  males  and  females  the  antennae  are  six-jointed.  The  nata- 
tory setse  extend  to  beyond  the  tips  of  the  terminal  claws. 

There  is  no  branchial  jDlate  on  the  second  maxilla.  The  palp  of 
this  jaw  is  two-jointed.  In  the  female  the  distal  joint  is  short  and 
cylindrical,  bearing  at  its  apex  two  short  set®;  in  the  male  the  distal 
joint  forms  a  long  scythe-shaped  appendage. 

The  second  foot  is  five  jointed,  terminating  in  three  setse,  two  of 
which  are  directed  backwards. 

The  two  eyes  are  not  confluent. 

The  abdominal  rami  are  long  and  slender.  Males  are  numerous. 
The  cylindrical  core  of  Zenker's  organ  (verticillate  sac)  is  ornamented 
with  numerous  closely  set  whorls  of  short  stout  spines. 

Notodromas  nionacha  (0.  F.  Miiller). 

Plate  LXXII,  Fig.  4-4'>. 

1183.— Cypris  monacJia  O.  F.  Miiller  (149),  p.  60,  Taf.  V,  Figs  6-8. 

1820. — Monoculus  monachus,  Jurine  (9S),  p.  173,  PI.  XVIII,  Figs.  13-14. 

IS'Sl.—Cypris  tariabilis  Koch  (102),  H.  10,  3. 

1837.—     "       lenco7nela  Koch  (102),  H.  10,  4. 

1837.—     "       monacha  Koch  (102),  H.  11,  1. 

1837.—     "       himuricata  Koch  (102),  H.  11,  2. 

1837.—     "      nuhilosa  Koch  (102),  H.  12,  4. 

1814.-     "       monacha  Zaddach  (234),  p.  31. 

1850.—     "       monacha  Baird  (2),  p.  153;  PI.  IV,  Figs.  1-11. 

1851.—     "       monacha  Fischer  (64),  p.  146. 

i853.—Noiodroma  monachus  Lilljeborg  (1 18),  p.  95;  Taf.  VIII,  Figs.  1-25;  Taf.  XII, 

Figs.  1  3;  Taf.  XXV,  Fig.  16. 
185i.—Cyprois  monacha  Zenker  (23S),  p.  80;  PI.  Ill,  C. 
1868.—     "        monacha  Plateau  (169),  p.  60;  PL  I,  Figs.  22-23. 
1868.— Notodromas  monachus   Brady   (18),    p.    379;     PI.    XXIII,     Figs.   1-9;   PI. 

XXXVII,  Fig.  3. 
1870. — Notodromas  monachus  Heller  (81),  p.  78. 
1872.— Cypris  monacha  Fric  (69),  p.  228. 
1830. — Notodromas  monachus  Eohevtson  (184),  p.  22. 
1882. —         "  monachus  Herrick  (85),  p.  252. 

1885. —         "  monachus  Nordquist  (155),  Pis.  I,  II  aud  IV. 

18S7. —         "  monachus  Korsch.igen  (104),  p.  24. 

1888. — Cyprois  monacha  Schwarz  (199),  p.  11. 
1889. — Notodromas  monacha  Brady  «%  Norman  (31),  p.  96. 
1891.—         "  monrtc/irt  Wenzel  Vavra  (221),  pp.  32-39;  Figs.  7  9. 

This  species  does  not  seem  to  be  as  abundant  in  America  as  in 
Europe.  I  have  never  encountered  it.  The  figures  that  accompany 
this  description  are  Professor  Herrick's  (86),  aud  the  following  diag- 
nosis is  due  to  Professor  Brady  (18): 

"Male. — Carapace  obliquely  sub-quadrangular,  greatest  height 
equal  to  two  thirds  of  the  length,  situated  in  the  middle.     Anterior 
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margin  broad,  rounded  at  the  angles,  and  expanded  into  a  flattened 
lamina  or  flange.  Ventral  margin  straight  for  about  two-thirds  of  its 
length,  then  bending  upwards  at  an  obtuse  angle.  Dorsal  margin 
arched,  almost  angular  in  the  middle,  whence  it  slopes  steeply  to  the 
anterior  border  and  with  a  bold  curve  towards  the  posterior  extremity, 
joining  the  ventral  margin  at  an  acute  angle.  Seen  from  above,  the 
carapace  is  ovate,  pointed  in  front,  and  rounded  behind;  the  greatest 
breadth  in  the  middle.  The  ventral  surface  is  bounded  by  two  con- 
spicuous, elevated,  arcuate  ridges,  one  at  each  valve,  which  together 
enclose  a  flattened  lozenge-shaped  area.  Parallel  to  the  contact 
margin  of  each  valve  runs  another  straight  but  much  less  conspicuous 
ridge,  which  towards  the  front  curves  outward,  and  joins  the  external 
ridge  at  an  acute  angle,  the  union  of  the  two  forming  a  slight  eleva- 
tion, from  which  a  single  ridge  runs  forward,  gradually  merging  in 
the  flattened  encircling  flange  of  the  anterior  border.  Seen  from  the 
front,  the  shell  is  sub-triangular,  the  sides  convex,  but  flattened,  the 
dorsum  forming  a  flattened  arch;  the  ventral  border  perfectly  flat, 
and  bounded  by  the  projections  of  the  outermost  ventral  ridges;  the 
inner  ridges  form  also  conspicuous  projections,  which  run  obliquely 
upwards  and  inwards  towards  the  flattened  anterior  flange.  Lucid 
spots,  about  six,  oblong  and  irregularly  placed,  their  long  diameters 
pointing  transversely  across  the  valve.  Surface  of  the  shell  smooth 
and  shining,  marked  by  fine  impressed  lines  forming  a  pattern  simi- 
lar to  the  imbrications  of  fish-scales.  Color  pale  greenish  or  white, 
transparent,  with  large  and  irregularly  spread  patches  of  deep  olive- 
green  or  black. 

"Female. — Sub-quadrangular.  Anterior  border  flattened, flanged, 
forming  with  the  ventral  margin  a  well-marked  angle;  rounded  above. 
Dorsal  margin  boldly  arched,  highest  at  the  posterior  third,  whence 
it  sweeps  round  with  a  deep  curve  to  the  postero-ventral  angle. 
Ventral  margin  straight,  slightly  rising  behind,  and  terminating  in  a 
flattened  squamous  plate,  which  projects  backwards,  with  the  appear- 
ance of  a  spine.  The  other  aspects  are  similar  to  those  of  the  male 
shell,  except  that  the  ventral  surface  of  the  left  valve  has  at  the  pos- 
terior extremity  of  its  contact  margin  a  flattened  squamous  plate, 
which  is  received  into  a  corresponding  depression  of  the  opposite 
valve.'' 

Professor  Brady  (18)  states  that  the  branchial  plate  of  the  mandib- 
ular palp  arises  from  the  lower  side  of  the  palp,  thus  differing  con. 
siderably  from  other  Cyprididce.  Professor  Vavra(22i),  however,  says 
that  the  branchial  plate  arises  from  the  upper  side  of  the  mandibular 
palp. 

"The  first  foot  in  both  sexes  terminates  in  three  curved  claws,  the 
central  one  being  the  strongest  and  longest.     *     *    *    *    *    >i<    ;i< 
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''The  'glandular  mucosa'  [Zenker's  organ]  consists  of  a  central 
cylinder,  closely  beset  with  radiating  filaments,  arranged  in  50  to  60 
transverse  rows,  the  whole  organ  being  imbedded  in  a  sort  of  glairy 
matrix.  The  two  glands  are  connected  each  by  an  efferent  duct  with 
the  ^ bursa  coimlatrioc,'  an  organ  of  very  complicated  structure,  and  con- 
sisting of  a  much  convoluted  canal  {Ivesicula  seminalis),  an  intromittant 
organ  ov  penis,  and  two  hooked  appendages.  The  whole  organ  is  very 
dense  in  structure,  consisting  probably  of  chitin,  deep  brown  in  color, 
and,  with  the  'glandulee  mucosae,'  constitutes  a  very  considerable  por- 
tion of  the  male  carapace.  It  should  be  noted  that  the  '  bursa  copula- 
trix,^  as  well  as  the  testis,*  is  a  double  organ,  one  on  each  side  of  the 
median  line.  The  two  burssp.  lie  closely  in  apposition  but  are  not  in 
organic  connection  except  at  the  upper  margin,  where  they  are  held 
together  by  a  ligamentous  tissue.  Length  2^:^  in.  (1.1  mm.),  height 
JL  in.  (0.78  mm.)."     Habitat:   Minnesota  (Herrick  '85). 

GENUS   CANDONA  Baird.     1850. 

This  genus,  which  was  founded  by  Professor  Baird  (5)  has  recently 
been  more  restricted  by  Mr.  Wenzel  Vavra  (221).  In  this  connection 
the  genus  is  used  in  Vavra' s  restricted  sense. 

In  the  female  the  antenna  is  five-jointed.  In  the  male,  owing  to  a 
division  of  the  fourth  joint,  the  antenna  is  six  jointed.  At  the  division 
between  the  fourth  and  fifth  joints  of  the  male  antenna  two  character- 
istic olfactory  hairs  are  situated.  The  distal  extremity  of  the  third 
joint  is  not  supplied  with  a  brush  of  natatory  setse.  The  rudimentary 
branchial  plate  of  the  second  maxilla  is  composed  of  two,  unequal, 
pectinated  set*,  which  are  attached  directly  to  the  basal  portion  of  the 
maxilla.  In  the  female  the  palp  of  this  maxilla  is  two-jointed,  and 
terminates  with  three  unequal  pectinated  bristles.  In  the  male  this 
palp,  which  is  then  unjointed,  diifers  in  shape  from  that  of  the  female- 

The  second  foot,  which  may  be  either  five  or  six-jointed,  terminates 
with  three  setse;  two  unequally  long,  backwardly  directed,  setse  and 
one  forwardly  directed  seta. 

The  strong  post-abdomen  (abdominal  ramus)  bears  two  terminal 
claws.  The  seta  on  the  caudal  border  of  the  ramus  is  quite  remote 
from  the  end.  At  the  origin  of  this  ramus  the  dorsum  of  the  body 
terminates  in  a  short  seta.     The  eye  is  small. 

Males  are  common,  larger  than  the  females. 

Seven  circles  of  chitinous  spines  are  arranged  around  the  central 
cylinder  of  Zenker's  organ.  The  copulative  organ  is  not  so  complex 
as  that  of  Notodromas. 

*Dr.  Brady  uses  testis  as  a  synonym  for  Zenker's  organ.  It  is  now  well  known  that  this  organ  is  not 
the  testis. 
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The  absence  of  natatory  setae  from  the  antennae  prevents  the  mem- 
bers of  this  genus  from  swimming.  They  creep  along  the  bottom  and 
frequently  burrow  in  the  mud  or  sand. 

Candona  fabaeforniis  (Fischer.) 

Plates  LXXV,  Figs.  10,  11;  LXXVI,  Figs.  6,  8. 

1851.  — Cypt is  fabieformis  Fischer  (64),  p.  146;  PI.  Ill,  Fig.  (3-16. 
1853. — Candona  fahsefonnis  Lilljeborg  (118),  p.  207. 
1870.—       "       diaphana  Brady  and  Robertson  (33),  PI.  V,  Figs.  1-3. 
1889.—       "       fabseformis  Brady  and  Norman  (31),  p.  103;  PI.  IX,  Figs.  1-4. 
1891.—       "       fabseformis  Wenzel  Vdvra(221),  pp.  45-48;  Figs.  6,  2;  Figs.  12,  19; 
Fig.  13. 

Length  1.03  mm.     Height  0.49  mm.     Width  0.38  mm. 

The  shell  is  more  than  twice  as  long  as  high  and  nearly  three  times 
as  long  as  wide.  The  shell  being  pellucid,  the  color  of  the  enclosed 
body  shines  through  the  lorica  and  gives  it  a  greenish  yellow  tint. 

Viewed  from  the  side  the  shell  of  the  female  is  subreniform;  great- 
est height  situated  behind  the  middle;  obtusely  and  evenly  rounded 
in  front,  obliquely  rounded  behind.     Ventral  margin  sinuated. 

Viewed  from  above  the  shell  is  compressed,  tapering  equally 
and  suddenly  to  the  two  pointed  extremities;  sides  almost  parallel. 
E^ear  each  extremity  a  process  from  the  left  valve  overlaps  the  right. 
The  projection  near  the  caudal  extremity  is  much  more  pronounced 
than  the  other. 

The  antennae  are  stoutj  the  smooth  terminal  claws  are  slightly 
curved  and  are  not  quite  as  long  as  the  combined  lengths  of  the  last 
three  joints.  Natatory  setae  are  absent.  For  the  arrangement  of  setae 
consult  the  figures. 

The  second  foot  is  six-jointed. 

The  abdominal  rami  are  strong.  In  the  female  they  are  curved. 
The  terminal  claws  are  stout,  curved  and  pectinate;  the  shorter  claw 
is  a  little  more  than  three-fourths  as  long  as  the  other.  The  longer 
claw  is  about  half  as  long  as  the  entire  ramus.  Habitat:  The 
only  specimens  yet  found  in  America  were  found  in  a  small 
spring-fed  water  tank  on  Clark  University  campus,  Atlanta,  Georgia, 
Aug.  30,  1894. 

Candona  acuminata  (Fischer  ) 

Plate  LXXI,  Fig.  34. 

\8b\.—Cypris  acuminata '&.  Fischer  (64),  p.  148;  PI.  IV,  Figa.  12-16. 

1854.—     "  "  Zenker  (238),  p.  74;  PI.  II,  D. 

1889.—     "  "  Brady  and  Norman  (31),  p.  104;  PI.   IX,  Figs.  9-10;  PJ.  X, 

Figs.  5-6. 
1894.—     "  "  C.  H.  Turner  (21."^),  p.  19;  PI.  VIII,  Fig.  34. 
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Length  1.25  mm.     Height  0.58  mm.     Width  0.46  mm. 

The  shell  is  smooth,  white,  and  elongated.  It  is  more  than  twice 
as  long  as  high  and  about  three  times  as  wide. 

Viewed  from  the  side,  the  shell  is  sub-reniform,  highest  in  the 
middle. 

Viewed  from  above,  the  shell  is  sub  elliptical  with  pointed  extremi- 
ties. The  widest  portion  is  in  the  middle.  One  valve  is  a  trifle 
longer  than  the  other. 

The  antennas  are  stout.  The  natatory  setse  are  absent  and  the  ter- 
minal is  long  and  non-pectinated. 

The  post-abdomen  (Fig.  34)  is  curved  and  slender.  The  terminal 
claws  are  slender  and  pectinated. 

Habitat:  San  Antonio  Eiver,  Texas.  I  have  seen  only  three  speci- 
mens of  this  species.  They  were  collected  for  me  by  Mr.  A.  B. 
Whitby. 

Caudona  crogmani  Turner. 

Plates  LXXI,  Figs.  24-33;  LXXXI,  Figs.  4-5. 

Candona  crogmaniaria—C.  H.  Turner  (215),  p.  20;  PI.  VIII,  Figs.  24-33. 

Length  of  female  1.52  mm.     Height  0.76  mm.     Width  0.58  mm. 

This  form  is  about  the  size  of  the  elongated  variety  of  Candona  Can- 
dida. The  two  most  obvious  differences  are:  J,  the  inequivalve  shell 
with  pointed  extremities;  2,  the  second  foot  is  six-jointed. 

The  shell  is  very  thin,  so  thin  that  the  ova  and  sperm atozoids  are 
visible  through  it.  It  is  glossy  and  is  covered  with  short  scattered 
hairs.  These  hairs  are  more  numerous  around  the  margins  than  else- 
where. In  the  living  specimen  the  body  shines  through  the  pellucid 
shell  and  gives  it  a  greenish  yellow  tint.  ISTumerous  VorticelUdce  are 
usually  found  attached  to  the  lorica. 

Viewed  from  the  side  (Fig.  33),  the  female  is  sub-triangular,  the 
caudal  third  being  the  highest  portion.  The  caudal,  dorsal  and  ceph- 
alic margins  are  convex.  The  ventral  margin  is  slightly  sinuate,  be- 
ing concave  in  the  middle. 

Viewed  from  above  (Fig,  32),  the  shell  is  an  elongated  ellipse, 
pointed  at  both  ends.  One  valve  is  longer  than  the  other  and  over- 
laps it  at  each  extremity. 

The  antenna  (Fig.  25)  is  five-pointed  in  the  female.  Near  the 
proximal  end  of  the  lower  margin  of  the  first  joint  there  is  one  elon- 
gated filament  and  one  short,  pectinated,  dagger  shaped  filament. 
The  terminal  claws  are  slender,  non-pectinated  and  long — longer  than 
the  combined  lengths  of  the  last  three  joints.  The  antenna  of  the 
male  is  six-jointed. 
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The  mandibular  palp  (Fig.  31)  is  five-jomted.  The  first  joint  is 
large  and  bears  at  the  distal  angle  of  its  inner  margin  a  short  dagger- 
like seta  (Fig.  31).  The  distal  half  of  this  seta  is  pectinate.  The 
mandibular  blade  is  stout. 

The  spines  of  the  first  mandibular  process  of  the  first  maxillae  are 
non-pectinated. 

The  first  foot  (Fig.  29)  is  long  and  slender  and  is  composed  of  five 
joints.  The  second  joint  is  about  as  long  as  the  next  two  joints.  The 
third  and  fourth  joints  are  of  about  the  same  length.  The  fifth  joint 
is  the  smallest  of  all.  It  is  conical  and  from  its  distally  directed  apex 
arises  the  terminal  claw.  The  terminal  claw  is  slender  and  long.  It 
is  longer  than  the  combined  lengths  of  the  last  three  joints  and  the 
distal  i)ortion  is  flexuose. 

The  fourth  joint  of  the  second  foot  (Fig.  30)  is  somewhat  obscurely 
divided  into  two  joints,  so  that  the  second  foot  appears,  under  a  high 
power,  to  be  composed  of  six  joints.  The  foot  terminates  in  two  long 
flexuose  filaments  and  one  shorter  filament. 

The  post-abdomen  (Fig.  28)  is  of  medium  size.  The  terminal  claws 
are  slender,  pectinated  and  curved.  The  terminal  claw  is  about  half 
as  long  as  the  abdominal  ramus.  The  adjacent  claw  is  a  little  shorter 
than  the  terminal  claw.  The  filament  in  the  caudal  margin  is  about 
one-third  the  length  of  the  ramus  from  the  distal  extremity  of  the 
post  abdomen. 

Habitat:  Atlanta,  Georgia,  December,  1893.  Abundant  in  the 
shallow  ponds  near  South  Eiver.  The  ponds  in  which  these  speci- 
mens were  found  dry  up  in  warm  weather. 


Candona  Peircei  sp.  n. 
Plate  LXXX. 

Length  0.70  to  0.79  mm.  Height  0.33  to  0.37  mm.  Width  0.22  to 
0.3L  mm. 

The  color  of  the  shell  is  white  tinged  with  yellow.  The  surface 
is  highly  polished  and  bears  a  few  scattered  hairs.  The  muscle 
impressions  are  sub  central  and  the  eye  is  not  visible  through  the 
shell.  The  animal  is  about  half  as  high  as  long,  but  is  not  quite  so 
wide  as  high. 

Viewed  from  the  side  the  shell  is  sub-reniform,  the  greatest 
width  being  a  little  caudad  of  the  middle.  The  two  extremities  are 
rounded  and  are  of  about  the  same  width.  The  dorsal  margin  is  feebly 
convex,  in  some  specimens  it  is  nearly  flat.  The  ventral  margin  is 
somewhat  sinuous,  the  middle  being  slightly  concave.  In  some  speci- 
mens this  margin  is  almost  straight. 
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Viewed  from  above,  the  shell  is  sub-elliptical  with  pointed  extremi- 
ties. The  cephalic  extremity  is  more  sharply  pointed  than  the  caudal. 
The  sides  are  convex.  The  hinge-line  throughout  the  greater  part  of 
its  course  is  straight,  but  near  the  cephalic  extremity  of  the  valve 
there  is  a  slight  sinuosity.  Viewed  from  below  the  shell  has 
the  same  general  appearance  as  when  viewed  from  above.  The  con- 
tact line  is  quite  sinuous. 

The  antenna  of  the  female  is  five  jointed.  Near  the  distal  extremity 
of  the  inner  margin  of  the  second  joint  there  is  a  long  seta,  which  ex- 
tends about  to  the  base  of  the  fifth  joint.  Near  the  proximal  extremity 
of  the  inner  margin  of  the  third  joint  there  is  the  usual  biarticulate 
olfactory  hair.  Near  the  proximal  extremity  of  the  outer  margin  of 
the  same  joint  arises  a  long  seta  which  extends  almost  to  the  base  of 
the  next  joint.  From  the  distal  extremity  of  the  inner  margin  of  this 
joint  there  arise  one  long  and  one  short  seta.  The  long  seta  reaches 
way  beyond  the  tip  of  the  fifth  joint,  while  the  short  one  does  not 
reach  to  the  extremity  of  the  fourth  joint.  From  the  middle  of  the 
inner  margin  of  the  fourth  joint  there  arise  one  long  and  one  short 
seta.  The  long  seta  extends  to  beyond  the  tip  of  the  terminal  joint 
while  the  other  extends  to  a  little  beyond  the  base  of  the  same  joint. 
From  the  middle  of  the  outer  margin  of  the  fourth  joint  there  arises  a 
short  seta  which  extends  to  about  the  base  of  the  next  joint.  The  tip 
of  the  fourth  joint  bears  two  long  and  one  short  claw.  The  two  long 
claws  are  stout  and  are  longer  than  the  combined  lengths  of  the  last 
two  joints.  The  short  claw  is  only  about  twice  as  long  as  the  terminal 
joint.  From  the  tip  of  the  fifth  joint  there  arise  one  long  and  one 
shorter  claw.  The  shorter  claw  is  about  two- thirds  as  long  as  the 
other  claw.  The  tip  of  this  joint  bears  also  a  biarticulate  sensory 
filament. 

The  antenna  of  the  male  is  six-jointed.  In  structure  and  append- 
ages the  first  three  joints  resemble  the  corresponding  portion  of  the 
female  antenna.  From  the  distal  extremity  of  the  fourth  joint  arise 
two  peculiar  biarticulate  sensory  filaments  which  extend  to  beyond 
the  tip  of  the  terminal  joint.  From  the  distal  extremity  of  the  outer 
margin  of  this  same  joint  arises  a  short  seta  which  extends  to  about 
the  tip  of  the  fifth  joint.  From  the  distal  extremity  of  the  fifth  joint 
arise  two  long  curved  claws  and  one  medium  seta.  The  claws,  which 
are  of  equal  length,  are  longer  than  the  combined  lengths  of  the  last 
three  joints.  The  claws  arise  from  the  outer  portion,  while  the  seta 
springs  from  the  inner  angle  of  the  margin.  The  seta  is  about  one- 
half  as  long  as  one  of  the  claws.  From  the  distal  extremity  of  the 
sixth  joint  there  arise  one  long  terminal  claw  and  one  biarticulate 
sensory  seta.  The  claw  extends  to  the  tips  of  the  claws  that  spring 
from  the  fifth  joint,  but  the  seta  extends  less  than  half  so  far. 


I 
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The  palp  of  the  mandible  is  stout,  the  terminal  joint  of  the  same  is 
short.  The  blade  of  the  female  mandible  is  stouter  than  that  of  the 
male. 

The  first  maxilla  bears  a  large  leaf-like  branchial  appendage. 

The  second  maxilla  of  the  female  has  the  usual  generic  form,  the 
palp  being  two-jointed  and  bearing  at  its  tip  three  short  setse.  In  the 
male  the  palp  of  the  second  maxilla  is  peculiarly  modified  and  the 
palp  of  one  side  is  larger  than  the  palp  of  the  other. 

The  first  foot  is  of  the  usual  type. 

The  second  foot,  as  is  always  the  case  in  this  genus,  bears  at  its  tip 
two  long  and  one  short  setse. 

The  post-abdomen  of  the  female  is  quite  stout  and  bears  at  its  tip 
two  strong  claws.  This  appendage  is  strongly  curved.  One  claw  is 
only  about  two-thirds  as  long  as  the  other. 

The  post-abdomen  of  the  male  is  straighter  than  that  of  the  female, 
but  its  borders  are  more  irregular.  The  terminal  claws  are  slender 
and  of  about  the  same  size. 

The  verticillate  sac  of  the  male  bears  seven  whorls  of  chitinous 
spines. 

Habitat:  Fayette  county,  Georgia.  These  specimens  were  found 
in  the  weedy  shallows  of  a  large  millpond  near  Fayetteville,  June 
21,  1894. 

Gandona  delawareusis  Turner. 
Plate  LXXI,  Figs.  35-40. 
1894.— Candona  delawareusis  C.  H.  Turner  (215),  pp.  21-22;  PI.  VIII,  Figs.  35-40. 

Length  0.95  mm.     Height  0.54  mm.     Width  0.43  mm. 

The  color  of  this  form  is  greenish  yellow  variegated  with  blotches 
of  brown. 

Viewed  from  the  side  (Fig.  39)  the  shell  of  the  female  is  sub-reni- 
form,  the  greatest  height  being  about  two-thirds  the  length  of  the 
animal  from  the  cephalic  extremity  of  the  shell.  The  cephalic,  dorsal 
and  caudal  margins  are  convex.  The  ventral  margin  is  undulating, 
concave  in  the  middle. 

Viewed  from  above  (Fig.  37)  the  shell  is  an  elongate  ellipse  with  its 
greatest  width  in  the  middle.  The  extremities  are  pointed.  The 
hinge-line  is  sinuous.  Near  the  cephalic  extremity  there  is  a  very 
pronounced  sinuosity. 

Viewed  from  below  (Fig.  38)  the  general  outline  is  the  same  as  when 
viewed  from  above.  The  contact  line  is  more  sinuous  than  the  hinge- 
line. 

Viewed  from  the  end  the  shell  is  elliptical.  It  is  widest  in  the 
middle  and  the  extremities  are  rounded. 
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The  anteunse  bear  no  natatory  setse  on  the  antepenultimate  joint. 
The  terminal  claws  are  non-pectinated  and  long.  They  are  about  as 
long  as  the  combined  lengths  of  the  last  three  joints.  The  lower 
margin  of  the  antepenultimate  joint  bears  a  modified  sensory  seta. 
The  antenna  of  the  male  is  six-jointed.  The  mandibular  palp  of  the 
female  is  large.  The  antepenultimate  joint  bears,  in  addition  to 
the  usual  long  sensory  setce,  one  short  and  stout  sensory  seta  which  is 
sub-rectangular  in  form  with  truncated  ends  and  convex  sides.  It  is 
about  four  times  as  loog  as  wide. 

The  spines  on  the  first  mandibular  process  of  the  first  maxilla  are 
not  toothed. 

The  post  abdomen  of  the  male  (Fig.  36)  is  slender  and  sub-triangu- 
lar.    The  terminal  claws  are  slender  and  curved. 

Habitat:  Jones'  Creek,  Kent  County,  Delaware.  The  specimens 
that  I  have  were  collected  by  Mr.  L.  D.  Hileland,  March  3,  1894. 

GENUS   CYPRIA  Zenker.     1854. 

This  genus,  which  was  founded  by  Zenker  (238),  has  been  revised 
by  Wenzel  Vavra  (221). 

Antennules  are  seven  jointed. 

Antennte  in  the  female  are  five  jointed;  in  the  male  they  are  six - 
jointed.  The  distal  extremity  of  the  fourth  joint  bears  two  olfactory 
setse.  The  natatory  setae  on  the  third  joint  are  very  long,  extending 
way  beyond  the  tip  of  the  terminal  claws. 

The  mandibular  palp  is  much  elongated;  this  is  especially  true  of 
the  terminal  joint. 

The  palp  of  the  first  maxilla  is  strongly  developed. 

The  second  maxilla  bears  a  well-developed  branchial  plate.    In  the 
female  the  palp  of  this  member  is  unjointed  and  terminates  with  three 
setsB.     In  the  male  the  palp  of  the  second  maxilla  forms  a  hooked  pre 
hensile  organ.     In  that  case  the  left  palp  differs  somewhat  in  size  and 
configuration  from  the  right. 

The  small  terminal  joint  of  the  second  foot,  which  is  about  one- 
third  as  long  as  the  fourth  joint,  bears  two  equally  long  backwardly 
directed  sette. 

The  abdominal  rami  are  robust;  the  caudal  seta  is  situated  about 
midway  the  caudal  border. 

The  eye  is  large.     Muscle  impressions  four. 

Males  are  numerous.  The  central  cylinder  of  Zenker's  organ  is 
surrounded  by  seven  whorls  of  chitinous  setse.  The  upper  part  of  the 
organ  forms  a  blind  dilated  sac;  the  lower  forms  the  funnel-shaped 
origin  of  f^he  vas  deferens.     The  copulative  organ  is  triangular. 

The  species  of  this  genus  are  all  small  ovate  or  reniform  creatures. 
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Cypria  exculpta  S.  Fischer. 

Plates  LXX,  Figs.  1-8;  LXXII,  Fig.  3. 

1853.— C^i^m  eleganiula  Lilljeborg  (118),  p.  2C6. 

1854.—     •'       exculpta  Fischer  (65),  p.  18;  PI.  XIX,  Figs.  36-38. 

1854.—     "      punctata  Fischer  (65),  p.  77;  PI.  Ill,  Figs.  1-6. 

1864.—     "      .s«no/rt<«  Brady  (11),  p.  60;  PI.  Ill,  Figs.  12-17. 

1868.—     "       siriohtta  Brady  (18),  p.  372;  PI.  XXIV,  Figs.  6-10. 

1880.—     "       granulata  Robertson  (184),  p.  18. 

1887.—     "       striolata  C.  L.  Herriik  (86),  p.  29;  PI.  IV,  Fig  3. 

1889.— CypriM  exculpta  Brady  and  Norman  (31),  pp.  68-69;  PI.  XI,  Figs.  1-4. 

1894.—     '■   *  exculpta  C.  H.  Turner  (215),  p.  13;  Pi.  VII,  Figs.  2-8. 

1894.—     "       exculpta  C.  H.  Turner  (216),  p.  — . 

Length  of  female  0.54  to  0.64  mm.  Height  0.33  to  0.43  mm.  Width 
0.26  mm. 

The  shell  is  thin  and  somewhat  transparent  and  is  covered  with  a 
meshwork  of  sub  longitudinal  lines  (Fig.  5). 

Viewed  from  the  side  (Fig.  3),  the  shell  is  orbicular,  highest  in  the 
middle,  the  two  extremities  being  of  about  equal  height.  The  cepha- 
lic, dorsal  and  caudal  margins  are  convex.  The  ventral  margin  is 
slightly  sinuate,  being  concave  in  the  middle. 

Viewed  from  above  the  shell  is  an  elongated,  laterally-compressed 
ellipse.  The  two  extremities  are  of  about  the  same  width  and  the 
line  of  contact  is  straight. 

The  natatory  sel?e  of  the  antennae  (Fig.  6)  extend  far  beyond  the 
terminal  claws  and  are  much  longer  than  the  entire  limb.  The  claws 
on  the  tip  of  each  antenna  are  long  and  slender.  They  are  longer 
than  the  last  three  joints. 

In  the  male  the  second  maxillse  (Fig.8)  are  dissimilar. 

The  tip  of  the  second  foot  (Fig.  2)  bears  two  short  ectally  project- 
ing setfe  and  two  long  setae  which  project  backwards  as  far  as  the  base 
of  the  antepenultimate  joint. 

The  post- abdomen  (Fig.  7)  is  short,  stout  and  curved.  The  ter- 
minal claw  is  strong  and  about  half  as  long  as  the  ramus.  About  the 
middle  of  the  caudal  margin  of  each  abdominal  ramus  there  is  a  short 
filamentous  seta. 

Habitat:  This  species  is  quite  abundant  in  shallow  ponds  and 
slowly  flowing  shallow  creeks. 

In  America  this  species  has  been  found  at:  Atlanta,  Georgia 
(Turner,  215);  Burlington,  Ohio  (Turner,  215);  Alabama  (Herrick, 
86);  Kent  County,  Delaware  (Turner,  215);  Fayette  County,  Georgia 
(Turner).  The  specimens  from  Delaware  were  collected  for  me  by 
Mr.  L.  D.  Hileland. 
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Cypria  optlialmica  Jurine. 

Plates  LXXV,  Figs.  1-3,  7;  LXXVI,  Figs.  1-3,  5. 

1820.— 3Ionoculus  oj)tkahnicus  J ariue  (98),  p.  178;  PI.  XIX,  Figs.  16,  17. 

1835.— Cypris  compressa  Baird  (I),  p.  100;  PI.  Ill,  Fig.  16. 

1837.—     "       punctata  Koch  (102),  H.  21,  p.  23,  Fig.  23. 

1837.—     "       tenera  Koch  (102),  H.  12,  p.  3. 

1850.—     "       compressa  Baird  (5),  p.  154;  Taf.  XIX,  Figs.  14,  14a-c. 

1851.—     "       elegantula  Fischer  (63),  p.  161;  PI.  X,  Figs.  12-14. 

1853.—     "       compressa  Lilljeborg  (118),  p.  112;  PI.  X,  Figs.  16-18. 

185i.— Cypria  imnctata  Zenker  (233),  p.  77;  Taf.  Ill,  A. 

1868.— Cypris  compressa  Brady  (18),  p.  372;  PI.  XXIV,  Figs.  1-5;  PJ.  XXXVI,  Fig.  6. 

1868.—     "       ovum  Fric  u.  Nekut  (70),  p.  48,  Fig.  30. 

1872.—     "       ovuni.  Fric  (69),  p.  213,  Fig.  28. 

1875.—     "       compressa  Brady,  Crosskey,  and  Robertson  (30),  p.  123;  PI.  I,  Figs.  5,  6. 

1879.—.?  Cypria  neglecta  Herrick  (83),  p.  112;  PI.  XVII,  Fig.  2. 

1885.  —  Cypris  punctata 'NoTdquist,  (155)  p.  150. 

1888.—     "      punctata  Schwarz  (199),  p.  18. 

1888. —     "       compressa  Sostaric  (202),  p.  47. 

1889.— Cypria  opthalmica  Brady  and  Norman  (31),  p.  69;  PI.  XI,  Figs.  5-9. 

1891.—     '•       opthalmica  Wenzel  Vdvra  (221),  pp.  63-66;  Figs.  19,  19i-19«,  20,  20i-20*. 

Length  0.55  to  0.58  mm.  Height  0.37  to  0.40  mm.  Width  about 
0.30  mm. 

The  American  representative  appears  to  be  somewhat  wider  than 
the  European  type. 

The  translucent  shell  is  covered  with  irregularly  scattered  large 
puncta.     Near  the  two  extremities,  the  shell  bears  long  hairs. 

Viewed  from  the  side  the  shell  is  reniform,  widest  back  of  the  mid- 
dle. Near  the  two  extremities,  the  dark  puncta  are  often  so  clustered 
as  to  form  dark  blotches.  Caudal,  dorsal  and  cephalic  margins  con- 
vex.    Ventral  margin  is  somewhat  sinuate. 

Viewed  from  above  the  shell  is  ovate,  the  cephalic  end  somewhat 
more  narrow  and  more  pointed  than  the  caudal  extremity.  Hinge 
line  is  straight. 

Viewed  from  below  the  contact  line  is  sinuate. 

Viewed  from  the  end  the  shape  is  oval,  much  higher  than  wide. 

For  the  structure  of  the  female  antenna  consult  Fig.  1. 

For  the  structure  of  the  mandible  consult  Fig.  5. 

For  the  structure  of  the  second  foot  consult  Fig.  2. 

For  the  structure  of  the  abdominal  ramus  consult  Fig.  3. 

Habitat:  ?  Minnesota  (Herrick,  83);  Baxley,  Georgia.  The  speci- 
mens from  Baxley  were  collected  for  me  by  Mr.  A.  B.  Whitby.  The 
figures  were  drawn  from  Baxley  specimens. 
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Cypria  nions  (Chambers). 

Plate  LXXXI,  Figs.  612. 

?  . — Cypris  mons  Chambers  (41),  pp.  153-154,  Fig.  3. 
1887.—     "      mons  C.  L.  Herrick  (86),  p.  32. 

Length  0.70  mm.     Height  0.45  mm. 

"Ovoid;  tumid;  highest  immediately  before  the  middle.  Length 
-^inch;  height  -X,  Dorsal  margin  regularly  arched,  sloping  more 
rapidly  behind  the  highest  point  than  before  it.  Extremities  rounded; 
the  anterior  widest  ventral  margin  very  slightly  sinuated.  Seen  from 
above,  ovate,  but  less  tumid  than  Cypridopsis  vidua  as  figured  by  Baird 
and  Brady  (Brit.  Eut.  and  Trans.  Linn.  Soc).  But  little  or  not  at  all 
narrowed  in  front;  widest  a  little  behind  the  middle.  Lucid  spots 
seven,  near  the  middle  of  the  valve;  the  three  lower  ones  in  a  line  and 
small;  one  of  them  very  small.  Valves  white,  shining  smooth,  with 
numerous  almost  confluent  puncta.  The  setse  of  the  lower  antennae 
extend  beyond  the  apex  of  the  claws,  and  the  articulate  appendage  of 
the  third  joint  has  its  apex  swollen  or  enlarged.  Superior  antennae 
with  two  long  and  one  short  seta  from  the  end  of  the  fourth  joint;  two 
from  the  end  of  the  fifth  joint;  four  long  ones  from  the  end  of  the 
sixth;  two  long  and  two  short  from  the  end  of  the  seventh  (there  are 
also  other  short  setae  on  the  different  joints).  The  last  joint  of  the 
inferior  antennae  is  small,  almost  rudimentary,  bearing  a  single  large 
claw.  (Indeed,  it  seems  to  be  bifid,  with  a  claw  from  each  branch.) 
There  are  three  other  claws  articulated  to  the  end  of  the  penultimate 
joint,  from  which  also  arise  four  setae  shorter  than  the  claws;  two 
moderately  long  setae  arise  from  about  the  middle  of  the  fourth  joint 
above,  and  three  longer  ones  below;  the  usual  fascicle  of  five  long  and 
one  short  setae  from  the  third  joint,  just  behind  which  is  a  bunch  of 
short  cilia  and  another  bunch  on  the  under  side.  Abdominal  ramus 
straight,  slender,  with  two  claws,  one  under  the  other.  The  mandib- 
ular palpus,  with  branchial  appendage  and  two  large  plumose  and 
one  simple  setae  from  the  end."     (Chambers.) 

I  have  never  seen  specimens  of  the  above.  It  is  certainly  very 
closely  related  to  Cypria  opthalmica  (Jurine).  yet  it  seems  to  be  dis- 
tinct. 

Habitat:  Pond  on  Mount  Elbert,  Colorado;  altitude  11,000  feet. 
(Chambers,  41.) 

Cypria  ineqiiivalva  Turner. 

Plate  LXVIII,  Figs.  1-8. 

1893.— Cypria  inequivalva  C.  H.  Turner  (213),  pp.  6-8;  PI.  I,  Figs.  1-8. 
1894.—      "     inequivalva  C.  H.  Turner  (215),  p.  14. 
1894.—      "      inequivalva  C.  H.  Turner  (216). 

20 


308  GEOL.  AND  NAT.  HIST.  SUllVEY  OF  MINNESOTA. 

Length  0.46  mm.  to  0.52  mm.  Height  0.35  mm.  to  0.36  mm. 
Width  0.26  mm. 

Shell  inequi  valve,  one  valve  overlapping  the  other  in  front.  Valves 
glossy,  finely  pubescent. 

lu  fresh  specimens,  near  the  cephalic  end  of  the  shell,  there  is  an 
irregular  cross-shaped  dorsal  dark  spot  (Figs.  1,  2),  the  arms  of  which 
extend  latero-ventrad  along  each  valve  for  about  one  half  the  height 
of  the  valve.  Near  the  caudal  extremity  of  the  shell  there  is  another 
irregular  dorsal  dark  spot.  This  spot  is  somewhat  fan-shaped,  with 
the  expanded  portion  directed  caudad.  Occasionally,  on  the  ventral 
surface,  about  one-third  the  length  of  the  valve  from  the  cephalic  ex- 
tremity, a  small  dark  spot  is  seen.  In  fresh  specimens  these  markings 
are  very  pronounced;  but  in  alcoholic  specimens,  they  are  usually 
more  or  less  obscured. 

Viewed  from  the  side  (Fig.  1)  the  shell  is  subreniform,  higher  near 
the  middle.  It  is  about  twice  as  long  as  high.  Dorsal  margin,  feebly 
convex;  cephalic  margin,  convex;  ventral  margin,  nearly  straight, 
slightly  concave  in  the  middle;  caudal  margin  convex. 

Viewed  from  above  (Fig.  2)  the  shell  is  sub-elliptical,  inequivalve, 
one  valve  overlapping  the  other  in  front.  Shell  widest  near  the  mid- 
dle. Cephalic  extremity  about  as  wide  as  the  caudal.  All  margins 
convex.     Hinge-line  straight. 

Viewed  from  below  (Fig.  3)  shell  presents  the  same  outline  as  when 
viewed  from  above,  but  the  line  of  contact  of  the  two  valves  is 
sinuated. 

Viewed  from  the  end,  the  shell  is  oval,  widest  in  the  middle,  ventral 
margin  about  as  wide  as  dorsal. 

Antennules  typical  for  the  genus. 

Antennae  of  female  (Fig.  4)  composed  of  five  joints,  the  joints 
diminishing  in  size  from  the  second  to  the  most  distal  joint.  The 
second  joint  bearing  at  about  the  middle  of  its  ental  margin  a  long 
seta.  The  next  joint  bears  at  about  the  middle  of  its  ental  margin  the 
usual  biarticular  sensory  hair  andatitsdisto-ental  angle  a  moderately 
long  plumose  seta,  this  seta  extends  to  about  the  base  of  the  terminal 
claws.  From  the  base  of  the  penultimate  joint  arise  five  very  long 
non-plumose  setse,  these  setae  extending  far  beyond  the  tips  of  the 
terminal  claws.  At  the  middle  of  its  ental  border  this  joint  bears  a 
short  seta,  and  opposite  this  on  the  ectal  border  there  is  a  slightly 
longer  seta.  From  the  disto-ental  angle  of  this  joint  arise  two  short 
setse.  From  the  ectal  half  of  its  distal  margin  arise  two  long  claws; 
one  of  these  claws  extends  beyond  the  tip  of  the  claws  springing  from 
the  terminal  joint,  while  the  other  extends  nearly  to  the  tip  of  those 
claws.     At  the  extremity  of  the  terminal  joint  there  are  two  large 
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claws  and  two  short  setae;  one  of  these  setse  is  located  at  the  disto-eutal 
angle  and  the  other  at  the  disto-ectal  angle  of  the  joint.  The  claws 
are  smooth. 

In  the  male  the  antenna  is  six  jointed,  and  the  terminal  claws  are 
longer  and  more  flexible  than  in  the  female. 

Mandible  resembles  that  of  Cypria  exculpta  Fischer. 

First  foot  of  female  (Fig.  5)  long  and  slender,  composed  of  five 
joints.  The  most  proximal  joint  large,  the  broadest  of  all.  The  next 
joint  the  shortest  of  all.  The  antepenultimate  joint  about  as  long  as 
the  most  proximal,  but  more  slender.  From  the  margin  of  this  joint 
arise  two  short  setae.  From  the  disto-caudal  angle  of  this  joint  arises 
a  long  seta  which  extends  to  beyond  the  base  of  the  terminal  claws. 
From  near  the  distocephalic  angle  of  this  joint  arises  a  short  seta. 
Along  the  cephalic  margin  of  the  penultimate  joint  there  is  a  longi- 
tudinal row  of  fine  hairs.  From  the  disto-caudal  angle  of  this  joint 
arises  a  seta  of  medium  length.  From  the  extremity  of  the  terminal 
joint  arises  a  long  claw;  this  claw  is  much  longer  than  the  joint  and 
appears  to  be  composed  of  two  portions;  a  short  proximal  and  a  long 
distal  portion.  From  the  cephalic  margin  of  the  proximal  portion 
arises  a  short  seta. 

Second  foot  of  female  (Fig.  6)  composed  of  five  joints,  the  joints 
diminishing  in  size  from  the  second  to  the  most  distal  joint.  The  most 
proximal  joint  bears  at  about  its  proximo-caudal  angle  a  long  plumose 
seta  which  is  as  long  as  the  joint;  and  from  the  distal  third  of  its 
cephalad  margin  arises  a  somewhat  shorter  seta.  From  the  distal 
fourth  of  the  cephalic  margin  of  the  antepenultimate  jointarises  a  seta. 
From  a  corresponding  point  on  the  penultimate  joint  there  also  arises 
a  seta.  From  the  extremity  of  the  terminal  joint  arise  two  long  and 
two  short  sette.  The  two  long  setae  are  about  as  long  as  the  entire 
limb. 

The  two  shorter  setae  are  but  little  longer  than  the  terminal  joint. 

Post-abdomen  (Fig.  7)  is  curved,  bearing  one  terminal  claw  and  at 
its  base  a  short  terminal  spine.  On  the  convex  surface  there  is  a  sub- 
terminal  claw. 

Verticillate  sac  (Fig.  8)  of  male  as  usual  in  this  genus.  It  seems  to 
be  enclosed  by  a  transparent  capsule. 

Habitat:  This  species  is  abundant  among  the  grass  and  weeds  of 
many  shallow  ponds.  It  has  been  found  at  the  following  places: 
Cincinnati,  Ohio  (Turner,  213);  Atlanta,  Georgia  (Turner,  215);  Fay- 
ette County,  Georgia  (Turner,  216). 
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GENUS  CYCLOCYPRIS  Brady  &  Norman.     1889. 

This  genus,  founded  by  Brady  and  Norman  (31),  has  been  amended 
by  Wenzel  Vavra  (221). 

Antennules  are  seven-jointed. 

The  antenme  of  the  female  are  five-jointed;  of  the  male,  six-jointed. 
There  is  no  olfactory  organ  on  the  fourth  joint.  Natatory  setse  are 
very  long,  reaching  far  beyond  the  tip  of  the  terminal  claws.  The 
palp  of  the  mandible  and  of  the  first  maxilla  normally  developed. 

The  second  maxilla  bears  a  branchial  plate  and  a  palp.  In  the 
female  this  palp  is  uujointed;  in  the  male  it  forms  a  hooked  prehensile 
organ. 

The  last  joint  of  the  second  foot  is  unusually  long,  being  two-thirds 
as  long  as  the  fourth  joint. 

Males  are  numerous.  Zenker's  organ  is  similar  to  that  of  Cypria. 
The  proximal  side  of  its  central  cylinder  is  flat.  Yas  deferens  is  long 
and  convoluted.     The  copulative  organ  i«  quadrangular. 

The  abdominal  ramus  is  robust,  the  caudal  seta  is  situated  at  about 
one-third  the  length  of  the  caudal  border  of  the  ramus  from  its  distal 
extremity. 

Cyclocypris  Isevis  (O.  F.  Miiller.) 
Plate  LXX,  Figs.  9-11. 
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-Cypris  hcvis  Miiller  (149),  p.  52;  PI.  Ill,  Figs.  7-9. 


1820.— 31onoculus  ovum  Jurine  (98),  p.  179;  PI.  XIX,  Figs.  18,  19. 

18^5.— Cypris  mimiki  Baird  (1),  pp.  99;  PI.  Ill,  Fig.  9. 

1837.—     "      brunnea  Koch  (102),  H.  X.,  Fig.  5. 

1837.—     "      lepidula  Koch  (102),  H.  X.  6. 

1850.—     "      minuia  Baird  (5),  p.  155;  PI.  XVIII,  Figs.  7  and  8. 

1851.—     "     pimiherina  Fischer  (64),  p.  163;  PI.  XI,  Figs.  6-8. 

1853.-     "      ovum  Lilljeborg  (118),  p.  113;  PI.  X,  Figs.  13-15. 

1868.—  •'  ovum  Brady  (18),  p.  373;  PI.  XXIV,  Figs.  31-34,  43-45;  PI.  XXXVI, 
Hg.  8. 

1868.—     "      oiwm  Claus  (48),  PI.  I,  Figs.  1-5. 

1874.—     "      ovum  Brady,  Crosskey  &  Robertson,   (30),  p.  125;  PI.  I,  Figs.  29,  31. 

1888.—     "      ovum  Schwarz  (199),  p.  18. 

1888.—     "      ovum  Sostaric  (202),  p.  46. 

1889. — Cypria  lasvis  Brady  and  Norman  (31),  p.  69. 

1891.—     "      Ixvis  Wenzel  Vavra  (221),  pp.  68-71,  Figs.  21,  211-21". 

1894.—     "      liBvis  C.  H.  Turner  (215),  pp.  14,  15;  PI.  VII,  Figs.  911. 

1894.—     "      Isevis  C.  H.  Turner  (216). 

Length  0.51  mm.  to  0.57  mm.     Width  about  0.4  mm. 

The  somewhat  translucent  shell  is  hispid  and  very  tumid,  being 
about  as  broad  as  it  is  high. 

Viewed  from  above  the  shell  is  ovate  with  rounded  extremities. 
The  eye,  which  is  situated  near  the  cephalic  extremity  of  the  animal,. 
is  easily  seen  through  the  shell. 
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The  five  large  sette  on  the  antepenultimate  joint  of  the  antennae 
extend  way  beyond  the  tip  of  the  terminal  claws  (Fig.  9).  The  distal 
extremity  of  each  seta  is  plumose.  According  to  Professor  Brady ^  in 
Cyjiris  ovum  (Jurine)  only  two  of  the  natatory  seta3  of  each  antenna  are 
long.  In  this  respect  Gi/pris  ovum  (Jurine)  differs  from  the  specimen 
under  consideration;  but  since  they  are  similar  in  all  other  features  I 
consider  them  to  be  of  the  same  species. 

The  terminal  joint  of  the  mandibular  palp  is  short.  The  terminal 
claws  of  this  palp  extend  to  the  tip  of  the  mandibular  teeth. 

The  slightly  curved  terminal  claw  of  the  first  foot  is  slender  and  is 
about  as  long  as  the  combined  lengths  of  the  three  distal  joints. 

The  terminal  joint  of  the  second  foot  is  about  two-thirds  as  long  as 
the  fourth  joint  (Fig.  11).  The  long,  slender,  backwardly  directed 
seta  upon  the  distal  extremity  of  this  joint  is  longer  than  the  combined 
lengths  of  the  three  distal  joints.  This  joint  bears  at  its  apex  two 
other  sette;  one,  about  the  same  length  as  the  joint  is  directed  back- 
ward, the  other  is  very  short  and  is  directed  forward. 

The  short  post  abdomen  is  about  twice  as  long  as  its  terminal  claws. 
The  stout  claws  are  feebly  curved. 

Habitat:  I  have  seen  only  three  specimens  of  this  species.  These 
Professor  L.  D.  Hileland  collected  in  Jones'  Creek,  Kent  County,  Dela- 
ware, March  31,  1891. 

Cyclocypris  niodesta  (Herrick.) 

Plate  LXXII,  Figs.  5,  5*  5a,  etc. 

Ci/pris  modesta  C.  L.  Herrick  (86),  p.  28;  PI.  IV,  Fig.  5. 

This  species  has  never  been  seen  by  me.  Probably  its  nearest  ally 
Is  Cypria  mequivalva  Turner.  The  figures  as  well  as  the  text  of  this 
species  are  taken  from  Professor  Herrick's  work  (86). 

"Shell  sub-reniform,  greatest  height  behind  the  middle,  upper  out- 
line somewhat  obliquely  truncate,  especially  in  the  male ;  color  yellow- 
ish, scarcely  maculate,  nearly  smooth.  Antennae  short,  with  long 
non-plumose  filaments,  two  from  the  apical  and  four  from  the  penulti- 
mate segment  very  long,  others  half  as  long:  second  antennae  with 
three  toothed  claws  on  the  penult  segment,  one  together  with  three 
smaller  ones,  on  the  apical,  antepenult  segment  armed  only  with  small 
bristles,  preceding  one  with  six:  long  setae  exceeding  the  claws;  first 
foot  slender,  apical  segment  long  conical,  with  a  long  serrate  claw  and 
bristle,  other  setae  short ;  second  foot  (in  male)  with  a  short  terminal 
segment  armed  with  two  very  long  setae  and  one  shorter  one;  caudal 
stylets  very  slender,  with  a  terminal  claw,  a  sub-terminal  claw  some- 

*  Recent  British  Ostracoda,  p.  373. 
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what  smaller  and  a  weak  pectinate  seta  one-fifth  the  length  of  the 
stylet  from  the  end;  palp  of  mandible  very  bristly.  The  intromittant 
organ  of  the  male  is  more  simple  than  those  hitherto  described,  con- 
sisting of  a  broad,  flat  basal  segment  on  either  side,  with  a  coiled 
ductus  ejaculatorius  and  a  funnel-shaped  terminal  portion  consisting 
of  two  opposable  flaps.  The  basal  segment  is  indistinctly  two  jointed 
and  those  of  both  sides  are  seated  on  a  common  prominence. 

"Length  of  male  1.70  mm.,  of  female  2.16  mm.;  height  of  male 0.84 
mm.,  of  female  1.24  mm.  The  above  measurements  are  too  large,  but 
express  the  correct  proportions.     It  is  one  of  the  smaller  species." 

Habitat:  1  Alabama  (Herrick,  86). 

GENUS  CYPRIDOPSIS   Brady.     1868. 

The  antennule  is  seven-jointed. 

The  antenna  is  five-jointed.  The  five  natatory  setse  on  the  third 
joint  are  plumose. 

The  branchia  of  the  second  maxilla  consists  either  of  a  plate  bear- 
ing five  plumose  setne  or  else  of  two  sette  which  are  inserted  directly 
on  the  blade. 

The  second  foot  is  five-jointed  and  bears,  near  its  extremity,  a 
strong  chitinous  claw. 

The  abdominal  rami  are  rudimentary. 

The  members  of  this  species  seem  to  be  exclusively  parthenogenetic. 

Cypridopsis  vidua  (O.  F.  Miiller.) 

Plates  LXXII,  Figs.  1-lg;  LXXV,  Figs.  5,  6,  8,  9;  LXXVI,  Figs.  4,  7. 

nSo.—Cypris  vidua  O.  F.  Miiller  (149),  p.  55;  Taf.  IV,  Figs.  7-9. 

1820.— 3foiioculus  vidua  Jurine  (98),  p.  175;  PI.  XIX,  Figs.  5-6. 

1837.— Cypris  maculata  Koch  (102),  H.  10,  2. 

1841.—     "       sirigata  Koch  (102),  H.  36,  19. 

1844.—     "       vidua  Zaddach  (234),  p.  35. 

1850.—     "       vidua  Baird  (5),  p.  152;  PI.  XIX,  Figs.  10-11. 

1850.—     "       sella  Baird  (5),  p.  158;  PL  XIX,  Figs.  5,  5a. 

1851.—     "       vidua  Fischer  (64),  p.  162;  Taf.  XI,  Figs.  1-2. 

1853.—     "       vidua  Lilljeborg  (118),  p.  111. 

1854.—     "      vidua  Zenker  (238),  p.  79. 

1868.— Cijprido2)sis  vidua  Brady  (18),  p.  375;  Pi.  XXIV,  Figs.  27-36,  46. 

1868.— Cypris  vidua  Claus  (48),  PI.  I,  Figs.  6-8. 

1868.—     "       vidua  Fric  and  Nekut  (70),  p.  48,  Fig.  29. 

1869.  — Cypridopsis  ohesa  Brady  and  Robertson  (32),  p.  364;  PI.  XVIII,  Figs.  5-7. 

1870. —         "  ohesa  Brady  and  Robertson  (33),  p.  15. 

I810.—Cypria  vidua  Heller  (81),  p.  90. 

1872.—     "      vidua  Fric  (69),  227. 

1874. — Cypridopsis  ohesa  Brady,  Crosskey  and  Robertson  (30),  p.  128;  PI.  I,  Figs.  1-4. 

1879.— C^pm  vidua  C.  L.  Herrick  (83),  p.  112;  PI.  XVII,  Fig.  1. 
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1887.— Cypridopsis  vidua  C.  L.  Herrick  (86),  p.  33;  PI.  IV,  Fig.  1. 

1888.— Cypris  vidua  Sostaric  (202),  p.  46. 

1889. — Cypridopsis  vidua  Brady  and  Norman  (31),  p.  89. 

1891.—         "  vidua  Wenzel  Vdvra  (221),  pp.  75-77;  Figs.  23,  23^-23*. 

1892.—         "  vidua  C.  H.  Turner  (212),  p.  73. 

1894.—         "  vidua  C.  H.  Turner  (215),  p.  19. 

1894.—         '•  vidua  C.  H.  Turner  (216). 

Length  0.54  mm.  to  0.7  mm.  Height  0.34  mm.  Width  0.37  mm. 
to  0.49  mm. 

The  color  of  the  tumid  shell  is  yellowish  green.  The  shell  is  cov- 
ered with  short  sparse  hairs  and  is  marked  with  three  characteristic 
dark  bands  (PL  LXXV,  Figs.  5,  8).  These  bauds  are  confined  to  the 
dorsal  surface. 

Viewed  from  the  side  (PI.  LXXV,  Fig.  5)  the  shell  is  sub-reni- 
form  in  outline,  widest  in  the  middle.  Excepting  a  slight  concavity 
at  the  middle,  the  ventral  margin  is  straight.  The  other  margins  are 
strongly  convex.     Muscle  impressions  sub  central. 

Viewed  from  above  (PI.  LXXV,  Fig.  8)  the  shell  is  broadly  orvid^ 
being  widest  caudad  of  the  middle.  The  two  extremities  are  round- 
ed, but  the  cephalic  extremity  is  much  more  narrow  than  the  other. 
The  sides  are  strongly  convex  and  the  hinge-line  is  straight. 

Viewed  from  below  (PI.  LXXV,  Fig.  6)  the  shell  has  the  same 
general  shape  as  when  viewed  from  above.  The  contact  line  is  sinuous 
and  there  is  a  slight  depression  in  the  centre. 

Viewed  from  the  cephalic  end  (PJ.  LXXV,  Fig.  9)  the  shell  is  a 
broad  oval,  being  wider  than  high.     Contact  line  straight. 

The  antenna  is  five-jointed  (PI.  LXXVI,  Fig.  7).  The  terminal 
joint  is  small.  A  projection  from  the  outer  angle  of  the  distal  ex- 
tremity of  the  penultimate  joint  extends  half  way  the  length  of  the  ter- 
minal joint.  Two  of  the  terminal  claws  are  stout  and  one  of  them 
bears,  on  its  inne  margin,  blunt  teeth.  The  natatory  setse  extend  to  a 
little  beyond  the  tip  of  I  he  terminal  claws  and  are  plumose. 

The  mandible  is  stout.  The  claws  of  the  mandibular  palp  extend 
to  the  tips  of  the  mandibular  teeth.  The  antepenultimate  jointof  the 
palp  bears  a  short,  pectinated,  dagger-shaped  seta.  As  far  as  my  ob- 
servations go,  the  penultimate  joint  does  not  bear  such  a  seta.  The  facfc 
that  the  dagger-shaped  seta  found  on  the  penultimate  joint  of  some 
Cppridce  occurs  on  the  side  renders  its  detection  quite  difficult. 

The  abdominal  rami  (PI.  LXXVI,  Fig.  4)  are  rudimentary,  the 
long  slender  terminal  claw  being  longer  than  the  ramus.  In  addition 
to  the  terminal  claw  there  is  a  shorter  and  more  slender  claw. 

Habitat:  This  species  occurs  in  all  kind  of  fresh  water.  I  have 
found  it  in  small  tanks,  pools,  ponds,  lakes,  creeks  and  small  rivers. 
It  usually  occurs  in  great  numbeis. 
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In  America  it  has  beeu  found  in  the  following  localities:  Eastern 
United  States  (Herrick,  86),  Georgia  (Turner,  215,  216),  Ohio  (Turner, 
212,  213),  Texas  (Turner  215,  216),  Minnesota  (Herrick,  83),  West 
Virginia  (Turner,  215). 

The  Texas  specimens  were  collected  by  Mr.  A.  B.  Whitby. 


Cypridopsis  newtoni  Brady  and  Robertson. 

Plate  LXXII.  Fig.  6-6h. 

1810.— Cypridopsis  (?)  newtoni  Brady  and  Robertson  (33).  p.  14,  PI.  VII,  Figs.  14-16. 
1874.—         "  newtoni  Brady,   Crosskey  and   Robertson  (30),  p.  129;   PI.  II, 

Figs.  20-21. 
1887.—         "  hystrix  C.  L.  Herrick  (86),  pp.  30,  31;  PI.  IV,  Fig.  6. 

1889.—         "  (.?)  Jiew/oftj  BradyandNorman(31),pp.  90,  91;  Pl.VIII,  Figs.  16,  17. 

1891.—         "  netctoni  Wenzel  Vavra  (221),  pp.  77-79;  Figs.  24,  241-245. 

1894.—         "  C.  H.  Turner  (216). 

Not  having  met  this  species,  I  here  giv^e  Professor  Herrick' s  de- 
scription.    The  figures  are  his  also. 

'•Length  equal  to  about  twice  the  greatest  height  which  lies  just 
behind  the  anterior  third,  anterior  outline  much  higher  than  the  pos- 
terior, and  evenly  rounded,  posterior  margin  acutely  angular,  lower 
Outline  slightly  concave,  upper  margin  twice  angled;  shell  covered 
with  long  curved  spines;  color  yellowish,  with  eight  lucid  spots.  An- 
tennae (first  antennte)  slender,  composed  of  seven  segments,  of  which 
all  but  the  basal  are  short  and  sub -equal.  >i«  *  =i<  ^  *  Antennules 
(second  antennae)  with  very  short  apical  segment  with  two  strong  un- 
equal claws  and  a  minute  seta,  penultimate  with  two  equal  toothed 
claws  and  a  number  of  slender  sette,  third  from  end  with  five  long  and 
several  short  setfe,  preceding  segment  large,  with  three  slender  sette. 
First  foot  five-jointed,  second  joint  elongated,  third  and  fourth  equal, 
each  with  a  single  short  seta,  apical  segment  small,  with  two  set?e  and 
a  long  toothed  gently  curved  claw;  last  foot  moderately  slender,  termi- 
nal joint  with  a  small  claw  and  two  seta?  at  the  apex  and  a  lateral 
Spine.  Caudal  stylets  reduced  to  minute  papilke  bearing  a  slender 
claw  and  a  flexuous  spine.  The  mouth  parts  bear  the  characters  of 
the  genus  Cypris. 

"In  this  species  there  is  an  aureole-like  lucid  zone  about  the  an- 
terior of  the  shell  and  a  similar,  but  triangular,  appendage  behind. 

"The  species  may  be  regarded  as  forming  a  transition  to  Cypris 
proper,  as  the  form  if  not  the  size  of  the  stylets  is  more  as  in  that 
genus." 

Habitat:   Minnesota  (Herrick,  86). 
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GENUS  ERPETOCYPRIS  Brady  and  Xorman.     1889. 

"General  characters  of  the  animal  closely  approaching  those  of 
Oypris;  but  the  setie  of  the  third  joint  of  the  lower  antennae  are  short, 
not  nearly  reaching  the  apex  of  the  terminal  claws,  and  are  not 
plumose.  The  second  pair  of  jaws  have  branchial  plates  as  in  Cypris. 
The  power  of  swimming  is  lost,  and  the  habits  of  the  animals,  which 
creep  along  the  bottom,  are  thus  very  different  from  those  of  C^j^m." 
(Brady  and  Norman). 


Erpetocypris  minnesotensis  (Herrick.) 
Plate  LXXII,  Figs.  2-2h. 
1887.— Ci/pr is  minnesotensis  C.  L.  Herrick  (86),  p.  28;  PI.  lY,  Fig.  2. 

Length  1.60  mm. 

This  species  is  closely  related  to  Erpetocypris  fasciata  (O.  F.  Miiller). 
In  U.  fasciata  the  caudal  margin  of  the  abdominal  ramus  is  smooth) 
but  in  U.  minnesotensis  it  is  pectinate.  In  U.  fasciata  the  length  is  three 
times  the  width,  but  in  E.  minnesotensis  the  length  is  two  and  one-half 
times  the  width. 

The  figures  and  the  following  description  are  from  Professor  Her- 
rick (86). 

"From  any  of  the  American  species  it  is  at  once  known  by  the 
great  proportionate  length  of  the  valves,  which  are  about  two  and 
one-half  times  as  long  as  broad.  Lower  margin  nearly  straight,  gently 
sinuous  near  the  middle,  dorsal  margin  gently  curved,  highest  back 
of  the  middle,  then  gently  curved;  color  light,  with  two  inconspicu- 
ous dark  transverse  bands  on  either  side  at  about  the  anterior  and 
posterior  thirds;  scattered  hairs  upon  prominences  are  found  near  the 
margins.  Antennae  (antennules)  slender,  seven-jointed,  apex  with 
two  very  long  and  one  short  spine,  penult  segment  with  four  long 
setre,  antepenult  segment  with  two  long  plumose  setiE  above,  preceding 
segment  with  shorter  sette;  second  antennse  with  the  apical  segment 
very  short  and  armed  with  one  (!)  serrate  claw  and  a  seta,  the  preced- 
ing with  two  claws  and  a  few  short  setse,  antepenult  segment  with 
three  (four?)  shortish  setfe,  not  reaching  end  of  claws;  mandible  with 
strong  lobed  teeth  and  a  large  palp;  first  foot  with  a  large  claw;  sec- 
ond foot  slender,  ending  in  a  small  hook  with  a  single  weak  seta;  cau- 
dal stylets  rather  short  and  wide,  with  two  strongly  serrated  claws, 
the  other  spines  being  obsolescent  (!);  posterior  margin  serrulated. 
Lucid  spots  of  the  shell  seven  in  number,  two  being  minute.  Length 
of  shell  ].6  mm." 

Habitat:  Minnesota  (Herrick,  86). 
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Erpetocypris  barbatiis  (Forbes.) 

Plate  LXXVII. 

1879.— Candona  omnia  (?)  C.  L.  Herrick  (83),  p.  113;  PI.  XX,  Fig.  1. 
ISd^.—Cyprisharbatm  S.  A.  Forbes  (67a),  pp.  214-246;  PI.  XXXVII,  Figs.  2  3;  PL 
XXXVIII. 

This,  which  is  probably  the  largest  freshwater  ostracode,  is  known 
to  me  only  through  the  paper  of  Professor  S.  A.  Forbes.  The  follow- 
ing description,  as  well  as  the  figures,  is  copied  from  his  paper. 

"An  extremely  large,  very  hairy,  oblong  Cypris,  with  rounded  ends 
and  dorsal  and  ventral  margins  nearly  parallel.  Length  4.0  mm. 
Width  1.6  mm.  Depth  2.0  mm.  A  very  little  deepest  at  hind  end 
of  hinge  margin.     (Depth  across  eye  95  per  cent  of  greatest  depth.) 

''Dorsal  margin  about  straight  for  a  great  part  of  its  length,  the 
ventral  margin  very  slightly  emarginate  or  sinuate  at  its  anterior 
third.  The  anterior  end  broadly  and  smoothly  rounded,  more 
obliquely  above  than  below,  the  posterior  somewhat  obliquely 
rounded,  the  ventral  margin  being  thus  nearly  half  as  long  again  as 
the  dorsal.  Seen  from  above  the  shape  is  symmetrical,  a  slender  oval^ 
a  little  more  flattened  at  the  sides  behind  than  before;  thickest,  con- 
sequently, before  the  middle. 

"Color  a  dirty  yellowish  brown  in  alcohol,  with  a  reddish-brown 
patch  on  either  side  above  and  behind  the  middle.  Surface  of  valves 
opaque,  very  minutely  roughened,  and  well  covered  with  conspicuous 
hairs,  which  give  this  Cypris  \^I'2rpetociipris]  a  decidedly  hairy  appear- 
ance to  the  naked  eye.  Hairs  longest  before  and  behind  and  length- 
ening generally  towards  the  margin,  where  they  project  as  a  fringe^ 
the  most  prominent  part  of  which  is  a  row  of  hairs  borne  on  slender 
conical  tubercles  within  the  margin  of  the  valves.  The  valves  are 
equal  and  the  shell  fairly  full,  but  not  plump. 

"Anterior  antenna  with  the  basal  segment  obliquely  channeled,, 
partially  dividing  it  into  two,  the  distal  part  of  which  bears  a  single 
bristle  on  its  superior  surface,  and  two  long,  more  slender  ones, 
springing  together  from  tip  of  the  ventral  surface.  A  short,  subquad- 
rate  second  segment  bears  a  single  seta,  about  as  long  as  the  segment, 
on  the  dorsal  surface,  near  the  tip.  From  the  distal  end  of  the  fol- 
lowing segment  spring  two  long,  slightly  plumose  setse,  one  dorsal,, 
one  ventral,  the  former  much  the  longer.  The  fourth  segment  bears 
at  its  tip  four  long  setse,  two  of  which  arise  from  the  ventral  angle  and 
two  from  the  outer  dorsal.  The  following  segment  is  similarly  armed, 
and  the  distal  extremities  of  the  sixth  and  seventh  are  densely  set 
with  long  plumose  setee  forming  a  stout  fascicle,  which  extends  beyond 
the  end  of  the  antenna  a  disfeance  equal  to  the  length  of  the  antenna 
itself. 
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"The  terminal  segment  of  the  palp  of  the  first  maxilla  is  a  little 
more  than  a  fourth  the  length  of  the  basal,  the  latter  with  one  subter- 
minal  bristle  without,  and  several  terminal  ones.  Tip  of  last  segment 
with  two  stout,  curved,  claw-like  setaj,  and  four  or  five  smaller,  softer 
ones.  Outer  lobe  of  maxilla  proper  reaching  to  tip  of  first  segment 
of  palp,  nearly  equaling  it  in  diameter,  also  with  two  curved  claws, 
shorter  but  much  stouter  than  those  mentioned  above,  three  fourths 
as  long  as  the  lobe  itself.  Besides  these,  two  smaller  sette  and  three 
or  more  sub-terminal  ones,  two  of  which  are  smooth,  like  the  terminal 
group,  one  strongly  plumose.  A  single  plumose  seta  also  springs 
from  near  the  base  of  the  concave  surface  of  this  lobe.  The  second 
and  third  lobes  similarly  armed  at  the  tip,  but  with  a  larger  number 
of  curved  setie,  all  of  which  are  soft.  Two  of  these,  on  the  short  inner 
lobe,  are  much  longer  and  stouter  than  the  others,  and  project  directly 
backwards.  The  base  of  this  lobe  bears  two  plumose  setae  about  as 
long  as  those  just  mentioned.  The  length  of  the  inner  lobe  is  half 
that  of  the  outer,  the  middle  one  being  intermediate. 

"The  second  maxilla  with  about  12  terminal  seta3,  which  diminish 
in  length  inward,  most  of  them  slightly  plumose,  and  two  long  slender 
setJB,  one  springing  from  the  middle  of  the  inner  margin  and  the  other 
from  the  base.  Palp  thick,  slender  ovate,  twice  as  long  as  the  masti- 
catory lobe,  fringed  with  a  soft  silky  pile,  and  bearing  three  more  or 
less  plumose  set^e  at  its  tip,  the  middle  one  of  which  is  the  longest. 
Branchial  lobe  very  small,  semicircular,  with  three  fully  developed 
plumose  setse  nearly  as  long  as  the  palp,  and  two  much  shorter  ones, 
one  delicate  and  smooth,  the  other  stout  and  plumose. 

"The  basal  segment  of  the  second  antenna  trigonal,  with  one  mod- 
erately long  hair  beneath,  and  two  of  similar  length  springing  together 
from  the  inner  side  of  the  apex.  The  second  segment  subcylindrical, 
with  two  hairs  diverging  from  the  middle  of  the  outer  side  of  the  apex, 
the  under  one  of  which  is  very  short  and  weak,  about  as  long  as  the 
third  segment  is  wide,  while  its  companion  reaches  about  to  the  tip  of 
that  segment.  On  the  inside  of  the  tip  of  the  second  segment  is  another 
hair,  similar  to  the  above,  and  of  about  the  same  length.  The  third 
segment  bears,  at  the  union  of  its  basal  with  its  middle  third,  on  the 
under  side,  set  beyond  a  slight  tooth-like  projection,  a  jointed  olfactory 
club,  whose  length  is  about  two  thirds  the  diameter  of  the  segment. 
Otherwise  this  segment  bears  no  hairs  except  at  the  tip,  where,  upon 
its  inferior  angle,  is  one  long,  stout  hair,  reaching  beyond  the  tip  of 
the  last  joint,  and  upon  its  inner  surface  a  fascicle  of  five  plumose 
hairs,  the  four  longer  of  which  are  curved  and  parallel,  while  the  fifth 
is  short  and  straight.  The  third  segment  is  slightly  longer  than  the 
second  and  about  two-thirds  as  thick.     The  fourth  segment  is  three- 
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fourths  the  length  of  the  third  and  about  two-thirds  its  diameter, 
slightly  enlarged  at  the  middle,  where  it  bears,  on  the  under  side,  a 
group  of  three  long  hairs,  and  upon  the  upper  side  two  shorter  ones. 
At  the  tip  of  the  segment  are  a  group  of  three  long  plumose  hairs  and 
a  stout,  curved,  concave,  acute  claw,  nearly  three  times  the  length  of 
the  last  segment,  doubly  dentate  on  both  edges.  At  tip  of  last  segment 
the  usually  strong,  curved  bidentate  claws,  five  in  number,  three  of 
equal  length,  as  long  as  the  two  last  segments  of  the  antenna,  and  two 
others  about  half  that  length. 

"Mandible  with  a  row  of  six  dark  corneous  teeth,  more  or  less  bifid, 
the  series  continued  in  an  irregular  cluster  of  tooth-like  spines,  and 
terminating  in  two  highly  plumose  setse.  The  series  of  teeth  with 
numerous  accessory  smaller  teeth  and  spines,  and  two  transparent  la 
mellae — slender,  but  as  long  as  the  teeth  themselves — inserted  between 
the  first  and  second  and  second  and  third  series,  respectively.  The  lat- 
ter lamella  is  recurved  and  serrate  on  its  concave  edge.  Basal  segment 
of  palp  longest,  the  third  next,  -second  and  fourth  sub-equal  in  length, 
the  second  as  broad  as  the  first.  The  latter  bears  at  its  posterior  tip 
three  plumose  setie  of  unequal  length,  in  a  cluster,  and  a  fourth  larger, 
stouter,  decurved  articulate  one,  inserted  on  the  outer  side  of  the  tip 
of  the  segment.  The  second  segment  has  in  front  a  group  of  three 
slender  setae  inserted  a  little  behind  the  tip;  and  opposite  to  them 
upon  a  stout  tuberosity  another  group  of  three  long  equal  set?e,  to 
which  a  fourth  stands  in  the  same  relation  as  on  the  preceding  seg- 
ment. On  the  third  segment  is  a  group  of  five  setse  similar  to  those 
on  the  anterior  margin  of  the  segment  preceding,  and,  in  addition,  a 
circlet  of  six,  attached  around  the  posterior  and  inner  margin  of  the 
end  of  this  segment.  At  the  tip  of  the  palp  are  three  curved  claws, 
averaging  as  long  as  the  two  preceding  segments  together,  with  some 
slender  sette  intermixed.  The  so-called  branchial  appendage  is  about 
as  long  as  the  basal  segment  of  the  palp,  and  bears  four  stout  plumose 
setse  with  a  small  accessory  seta  in  front. 

"First  leg  with  basal  segment  columnar,  distal  portion  partially 
separated,  without  hair  or  bristle.  Second  segment  cylindrical,  its 
surface  smooth  except  for  numerous  transverse  rows  of  exceedingly 
fine  short  setae,  present  also  on  the  two  succeeding  segments  of  this 
leg.  A  stout  bristle  at  anterior  distal  angle.  Third  and  fourth  seg- 
ments nearly  equal  (the  third,  however,  somewhat  the  longer),  together 
slightly  longer  than  the  second,  the  length  of  each  about  twice  its 
transverse  diameter.  The  third  with  a  single  apical  hair  at  the  ante- 
rior angle,  and  the  fourth  with  but  two,  one  of  which  is  as  long  as  the 
segment  itself,  and  the  second  about  half  that  length.  Terminal  seg- 
ment with  a  very  long,  slender  symmetrically  curved,  regularly  taper- 
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ing  claw,  with  two  short  soft  set?e  spriaging  from  its  base.  The  entire 
claw  somewhat  longer  than  the  last  three  segments  conjointly. 

''Caudal  rami  long  and  slender,  slightly  sinuate,  the  transverse 
diameter  of  each  not  more  than  one-twentieth  its  length;  the  basal 
fifth,  however,  considerably  thickened.  Eami  smooth,  except  poste- 
riorly, where  the  margin  is  closely  set  with  stout,  short  spines,  length- 
ening toward  the  distal  end  of  the  ramus.  Terminal  claw  slightly 
curved  at  the  tip,  contained  two  and  a  half  times  in  the  length  of  its 
ramus.  Subtermiual  claw  nearly  two-thirds  the  length  of  the  terminal, 
also  slightly  curved.  Claw-like  seta  almost  immediately  above  the 
latter,  more  slender,  but  two  thirds  its  length.  Besides  the  above,  a 
short  slender  seta  springs  from  in  front  of  the  base  of  the  terminal 
claw. 

"The  first  and  last  segments  of  the  second  pair  of  legs  sub  equal, 
each  two-thirds  the  length  of  the  second;  basal  segment  straight,  its 
length  five  times  its  width,  with  three  slender  setse,  one  borne  upon  the 
middle  of  its  exterior  side,  and  two  near  the  apex,  opposite  each  other. 
Second  segment  slightly  curved,  with  a  single  slender  seta  near  the 
apex,  on  its  outer  margin.  Third  segment  with  two  terminal  setse, 
one  nearly  straight,  claw-like,  about  three-fourths  the  length  of  its 
segment,  and  the  other  curved  and  blunt." 

Habitat:  Yellowstone  Eiver,  Yellowstone  Park,  Wyoming  (S.  A. 
Forbes);  (?)  Minnesota  (Herrick). 

To  my  mind  Candona  ornata  Herrick  belongs  here.  But  since  the 
figure  given  by  Professor  Herrick  is  about  all  I  have  to  base  my 
ojjinion  upon,  it  is  not  thought  wise  to  enforce  this  opinion  upon  the 
public. 

GENUS  CYPRIS   O.  F.  Mtiller.     1785. 

In  both  sexes  the  antenna  is  five-jointed.  The  natatory  setfe  on  the 
third  extend  to  the  tip  of  the  terminal  claws. 

The  mandibular  palp  does  not  extend  beyond  the  tip  of  the  man- 
dibular teeth. 

The  branchial  plate  of  the  first  maxilla  is  large,  bearing  stiff,  plu- 
mose setce.  The  first  mandibular  process  is  armed  with  two  Particu- 
late thorns. 

The  second  maxilla  bears  a  branchial  plate. 

The  second  foot  resembles  that  of  Cypridoims. 

The  abdominal  ramus  is  stout,  and  terminates  with  two  more  or 
less  stout  claws,  in  front  of  which  occurs  a  short  and  behind  which  a 
long  seta. 

Males  are  unknown;  propagation  parthenogenetic  only. 
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Cypris  fiiscata  Jurine. 

Plates  LXXI,  Figs.  41-46;  LXXII,  Figs.  7-7p;  LXXVI,  Fig.  9. 

1820.— Ci/prisfuscata  Jurine  (98),  p.  174;  PI.  XIX,  Figs.  1-2, 

1837.—?  "       adusia  Koch  (102),  H.  II,  3. 

1838.—     "       galbinea  Koch  (102),  H.  XXI,  19. 

1844.—     "      fuscata  Zaddach  (231),  p.  32. 

1850.—     "      fusca  Baird  (5),  p.  154;  Taf.  XIX,  Fig.  7. 

1850.— Candona  hispida  Baird  (5),  p.  161;  Taf.  XIX,  Fig.  4. 

\8hZ—Cyprh  fuscata  Lilljeborg  (118),  p.  114;  Pi.  X,  Figs.  6-9;  PI.  XII,  Fig.  5. 

1868.— 

1887.— 

1838.— 

1889.- 

1891.— 

1894.— 

1894.— 


fusca  Brady  (18),  p.  362;  PI.  XXIII,  Figs.  10-15. 

dugesiC.  L.  Herrick  (86),  p.  26;  PI.  IV,  Fig.  7. 

fusca  Sostaric  (202),  p.  47. 

fuscata  Brady  and  Norman  (31),  p.  73;  PI.  XII,  Figs.  3-4. 

fuscata  Wenzel  Vavra  (221),  pp.  98-99,  Figs.  33,  33^-33^ 

fuscata  C.  H.  Tamer  (215),  pp.  16-17;  PI.  VII,  Figs.  41-46. 

fuscata  C.  H.  Turner  (216). 


Length  of  the  female  1.40  mm.  to  1.50  mm.  Height  0.9  mm. 
Width  0.(57  mm.  to  0.73  mm. 

The  greatest  height  of  the  animal  is  about  two-thirds  of  the 
length,  while  the  greatest  width  is  less  than  the  height.  The  color  is 
greenish  brown.  The  shell  usually  has  attached  to  it  furfaceous  mat- 
ter, which  Professor  Brady  thinks  is  desquamating  epidermis. 

Viewed  from  the  side  the  cephalic  third  of  the  shell  is  wider  than 
any  other  portion.  The  caudal,  dorsal  and  cephalic  borders  are  con- 
vex. The  cephalic  and  caudal  margins  have  a  narrow  hyaline  edge. 
The  valves  are  not  very  transparent  and  are  covered  with  short,  scat- 
tered hairs.  Muscle  impressions  near  centre  of  the  valve,  about 
seven. 

Viewed  from  above  the  shell  is  oval,  rounded  behind  and  bluntly 
pointed  in  front.     The  greatest  height  is  in  the  middle. 

The  natatory  sette  of  the  antennae  extend  to  the  tips  of  the  terminal 
claws.  The  terminal  claws  are  stout,  curved  and  longer  than  the  last 
two  joints.  The  distal  half  of  the  inner  margin  of  each  claw  is  pecti- 
nated with  a  double  row  of  fine  teeth. 

The  two  enlarged  spines  upon  the  first  mandibular  process  are 
toothed.  The  extremity  of  each  spine  and  the  two  adjacent  teeth  are 
blunt. 

The  first  foot  is  five-jointed,  the  third  and  fourth  joints  being  dis- 
tinct. The  terminal  claw  is  long  and  stout,  longer  than  the  combined 
lengths  of  the  last  three  joints.  The  second  joint  is  stout  and  about 
as  long  as  the  combined  lengths  of  the  next  two  joints. 

The  terminal  claw  of  the  second  foot  (Fig.  43)  is  about  twice  as 
long  as  the  terminal  joint. 
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The  feebly- curved  post-'abdomen  (Fig.  46)  is  stout  and  short.  The 
terminal  claw  is  a  little  more  than  half  as  long  as  the  abdominal 
ramus.  The  adjacent  claw  is  about  three- fourths  as  long  as  the  ter- 
minal claw. 

Habitat:  Cincinnati,  Ohio  (Turner,  213);  Guanajuata,  Mexico 
(Herrick,  86);  Albuquerque,  New  Mexico. 

Cypris  virens  Jurine. 

Plate  LXXIV,  Figs.  3-3e. 

1820.— 3Ionocuhis  mens  Jurine  (98),  p.  174;  PI.  XVIII,  Figs.  15-16. 
1838.— Cypris  qibbenila  Koch  (102),  H.  XXI,  20. 
1844.—     "       virens  Zaddach  (234),  p.  35. 
1844.—     "      pilosa  Zaddach  (234),  p.  36. 

1850.—     "       irisiriain  Baird  (5),  p.  152;  Taf.  XVIII,  Figs.  1,  la-li,  2-3. 
1851.—     "       ornaia  S.  Fischer  (63),  p.  157;  PI.  IX,  Figs.  7-10. 
1853.—     "       v/rensLil)jeborg(118),  p.  117;  Taf.  VIII,  Fig.  16;  Taf.  IX,  Figs.  4-5, 
1868.—     "       virens  Brady  (18),  p.  364;  PI.  XXIII,  Figs.  23-32;  PI.  XXXVI,  Fig.  1. 
1868.—     "      2^ubera  Fric  and  Nekut  (70),  p.  46,  Fig.  26. 
1870.—     "       ventricosa  Brady  and  Robertson  (33),  p.  12;  PI.  IV,  Figs.  1-3. 
1872.—     "      pubera  Fric  (69),  p.  226. 

1874.—     "       virens  Brady,  Crosskey  and  Robertson  (30),  p.  124;  PI.  II,  Figs.  27-28. 
1887.—     "       RelenaMoQiez  (135),  p.  2. 

1887.—     "      virens  C.  L.  Herrick  (86),  pp.  24-26;  PI.  VI,  Fig.  3. 
1889. —     "       virens  Brady  and  Norraan  (31),  p.  77. 

1891.—     "       virens  Wenzel   Vavra   (221),    pp.    102-104,    Fig.  3;  Figs.  4,  4'^,  4^,  4^; 
Figs.  5,  51-52;  Figs.  36,  36i-36^ 

Only  once  have  I  encountered  an  American  form  which  I  supposed 
was  Cypris  virens.  Then  the  specimens  were  accidentally  destroyed 
before  accurate  drawings  were  made.  Mr.  Deming,  however  (Her- 
rick, 86),  claims  to  have  found  this  species  to  be  quite  abundant  at 
Granville,  Ohio.  The  following  description  is  due  to  Mr.  Deming. 
I  have  taken  the  liberty  to  omit  much  that  is  merely  generic  and  to 
add,  in  brackets,  some  specific  characters. 

"Valves  sub-reniform,  the  two  ends  almost  equal,  the  dorsal  side 
evenly  curved,  the  ventral  side  sinuated,  highest  in  the  middle.  The 
valves  are  covered  with  minute  hairs.  The  hinge-line  is  sinuated  and 
unbroken.  The  outer  part  of  the  shell  is  slightly  lined.  The  shell  as 
seen  on  end  is  oval;  seen  from  above,  oblong-ovate.  Lucid  spots, 
about  seven  in  number,  are  found  in  about  the  centre  of  the  valves; 
these  are  oblong  and  irregular  in  shape,  often  pointing  towards  the 
ventral  margin.  Isolated  spots  are  found  near  the  dorsal  side.  The 
color  is  olive  or  yellowish  green,  with  dark  brown  spots  near  the  dorsal 
margin  and  scattered  throughout  the  shell.     *     ^<    >i<    *    *    ^i;    * 

[The  two  biarticulate  spines  on  the  first  mandibular  process  of  the 
first  maxilla  are  smooth.] 
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''The  post- abdomen  forms  two  loug,  movable  rami,  which  are  well 
developed  and  terminated  by  two  claws  of  unequal  length,  and  in  fine 
specimens  are  serrated  on  their  inner  edge  near  the  apex.  The  rami 
themselves  are  also  serrated."  [In  European  specimens  and  in  speci- 
mens taken  by  the  present  writer  to  beloEg  to  this  species  the  abdomi- 
nal rami  are  not  serrated.] 

Mr.  Deming  claims  to  have  found  the  male  of  Cijpris  virens.  I  have 
reason,  however,  for  supposing  that  he  has  confounded  the  males  of 
some  other  species  (perhaps  G.  crena)  with  Cypris  virens. 

Habitat:   Granville,  Ohio  (Herrick,  86). 

Cypris  perelegans  Herrick. 

Plate  LXXIII. 

1887.— Cypris  perelegans  C.  L.  Herrick  (86),  p.  27;  PI.  Ill,  Figs.  7-12. 
1894. — Cypris pereletjans  C.  H.  Turner  (216). 

Length  3.60  mm.     Height  1.72  ram.     Width  1.40  mm. 

"Carajjace  of  largest  size,  elongate  sub-oblong,  sides  nearly  parallel, 
upper  margin  nearly  straight,  lower  outline  with  two  sinuses  and  two 
slight  convexities,  produced  to  form  a  slight  tooth  behind;  greatest 
height  at  one  fourth  the  length  from  the  posterior,  equal  to  less  than 
half  the  length;  width  greatest  somewhat  in  advance  of  the  middle, 
about  four-tenths  the  length;  color  clear,  pale  yellow,  with  a  well-de- 
fined pattern  in  deep  brown,  pattern  consisting  of  a  sigmoid  band 
crossing  the  middle  of  the  valves,  giving  off  spurs  at  each  flexure, 
and  sundry  other  spots,  as  well  as  an  anterior  marginal  band;  surface 
shining,  minutely  dotted,  slightly  hairy  at  margins;  lucid  spots  con- 
sisting of  two  large  irregularly  pentagonal  approximated  spots,  with 
three  smaller  ones  grouped  below;  appendages  very  similar  to  G.  virens; 
antennte  seven-jointed,  slender,  basal  segment  very  large,  third 
elongated,  four  succeeding  nearly  equal  in  length,  fourth  and  fifth 
segments  each  with  two  long  sette  above,  sixth  with  four  long  and  one 
shorter  sette,  apical  segment  with  four  very  long  setfe,  fifth  segment 
with  two  setre  of  moderate  length  below;  antennules  (antennae)  slender, 
apical  segment  with  two  serrate  claws  and  two  slender  sette,  fourth 
(antepenult)  segment  the  same,  third  segment  with  four  long  and  two 
shorter  setfe,  second  segment  with  six  long  pectinate  setse  reaching  to 
end  of  terminal  claws;  labrum  with  claw-like  appendages  bearing 
seven  teeth,  the  inner  being  double,  medianly  the  labrum  appendaged 
with  pectinate  plates;  the  mandibles  furnished  with  six  strong  teeth, 
two  pectinate  setee  and  several  small  spines,  the  palp  being  well  de- 
veloped; first  maxilla  with  short  lobes,  the  anterior  of  the  one-jointed 
lobes  with  four  very  strong  toothed  spines;  first  foot  with  five  seg- 
ments, the  apical  one  being  very  small  and  bearing  a  single  very  long 
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serrated  claw,  the  third  and  fourth  are  equal  and  much  more  slender 
than  the  second;  second  foot  slender,  apical  segment  with  two  small 
claws  and  one  delicate  seta,  caudal  stylets  elongated,  narrow,  serrate 
behind,  with  two  straight,  unequal  serrate  claws,  lateral  spine  sub- 
terminal."     (Herrick,  86.) 

Habitat:     Mobile,  Ala.     (Herrick  86.) 

Cypris  altissinius  Chambers. 

Plate  LXXIX,  Figs.  10-13. 

18 — . — Ct/pris  aUisshnus  Chamheis  (41),  pp.  152-153,  Fig.  2. 
1887.— Cypris  aUisshnus  C.  L.  Herrick  (86),  p.  27. 

Length  1.26  mm.     Height  0.63  mm. 

"Valves  oblong,  slightlj^  subreniforra,  highest  about  the  middle, 
rounding  regularly  before  and  behind;  the  side  view  resembling  some- 
what Baird's  figure  of  C.  trisirkita,  but  less  distinctly  reniform,  perhaps 
rather  resembling  in  the  form  of  the  dorsal  margin  CypHdoims  vidua', 
it  is,  however,  much  more  elongate  in  proportion  to  height.  Brady's 
figure  of  C.  virens  (  —  (7.  iristriata  Baird)  is  a  little  nearer  to  this  species, 
but  is  too  distinctly  reniform.  C.  virens  also  agrees  with  this  species 
in  the  number  (seven)  of  the  lucid  spots,  and  approaches  it  in  their 
position  on  the  shell,  and  in  relation  to  each  other,  but  they  differ  in 
shape.  In  this  species,  the  extremities  are  more  nearly  equally 
rounded  than  in  virens,  the  dorsal  margin  being  evenly  rounded  before 
and  behind  the  middle,  and  the  ventral  likewise,  both  before  and  be- 
hind the  slight  sinuation  in  the  middle.  But  the  anatomy  of  the  ap- 
pendages differs  more  decidedly  from  that  of  cirens,  as  will  be  seen  by 
a  comparison  of  the  following  account  with  Brady's  figures.  Superior 
antennte  with  only  twelve  instead  of  fourteen  long  seta3,  arranged  as 
follows:  There  are  two  short  setic  (one  longer  than  the  other)  from 
the  third  joint,  which  has  none  in  Brady's  figure;  two  short  and  two 
long  ones  from  the  fourth  joint,  where  virens  has  four  long  ones;  three 
long  ones  and  one  shorter  one  from  the  fifth  joint,  which  in  virens  has 
four  long  ones;  four  long  ones  from  the  sixth  joint,  where  virens  has 
only  three,  and  three  long  ones  and  one  short  one  from  the  last  joint, 
where  virens  has  three  long  ones.  In  the  inferior  antennae  similar 
differences  are  found,  and  in  the  mandibular  palpus  even  greater  ones. 
The  feet  of  the  first  pair  appear  to  be  identical  in  the  two  species,  ex- 
cept that  this  species  has  a  short  seta  on  each  of  the  joints  three  and 
four,  which  are  not  represented  in  Mr.  Brady's  figure.  His  figure, 
however,  shows  one  seta  more  on  each  of  the  joints  two  and  three  of 
the  feet  of  the  second  pair  than  I  find  in  this  species,  which  likewise 
is  much  smaller  than  G.  virens,  being  only  one-twentieth  of  an  inch 
long  and  one-fortieth  high  instead  of  one-fourteenth  of  an  inch  long  and 
21 
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one  twenty-fifth  high,  as  in  virens.  In  ventral  and  dorsal  view  it 
also  resembles  virens.  Surface  smooth  pubescent,  with  minute  punc- 
tures.    Color  bright  deep  green."     (Chambers.) 

This  species  has  not  been  seen  by  me.  It  certainly  is  very  closely 
related  to  Cypris  virens,  and  may  prove  to  be  that  species.  For  the 
present,  however,  it  is  thought  best  to  regard  it  as  a  distinct  species. 

Habitat:  Pond  fed  by  melting  snow,  Mount  Elbert,  Colorado.  Al- 
titude, about  12,000  feet.     (Chambers,  41.) 

Cypris  lierricki  Turner. 

Plates  LXVII,  Figs.  1-10;  LXVIII,  Figs.  40-42;  LXIX,  Figs.  32-39. 

1892.  — C^pm  HerricU  C.  H.  Turner  (212),  pp.  71-73;  PJ.  II,  Figs.  1-10. 
W^'i— Cypris  Herricki  C.  11.  Turner  (213),   pp.   11-15;   PI.   I,   Figs.  33-39;  PI.   11^ 
Figs.  40-42. 

Length  3.0  mm.     Height  1.70  mm.     Width  1.43  mm. 

In  a  lateral  view,  the  shell  is  sub-triangular,  highest  near  the  mid- 
dle. The  ventral  margin  is  straight,  excepting  at  the  cephalic  ex- 
tremity, where,  after  a  shallow  concave  notch,  the  margin  is  convex. 
The  remainder  of  the  margin  is  strongly  convex."  From  the  above 
described  ventral  notch,  a  well  defined,  feebly  convex,  line  passes 
dorsad  to  the  opposite  margin.  That  portion  of  the  shell  which  lies 
ceplialad  of  this  line  is  usually  curved  laterad.  From  within  the 
cephalic  and  caudal  extremities  of  the  valves  numerous  hairs  pro- 
trude. 

In  a  dorsal  view,  the  shell  is  sub  fusiform,  being  widest  caudad  of 
the  middle.  At  their  caudad  extremity  the  valves  are  slightly  divari- 
cated, while  at  their  cephalad  extremity  they  are  closely  approximated. 
The  shell  is  covered  with  fine  reticulations  and  minute  hairs.  In  addi- 
tion to  these,  it  is  marked  with  conspicuous  dark  green  bands.  These 
bands  are  arranged  as  follows:  One,  paiallel  to  and  almost  adjacent 
to  the  mesal  border  of  the  shell,  extends  from  the  caudo-ventrad  angle 
of  the  shell  dorso-cephalad  almost  to  the  cephalad  extremity  of  the 
valve.  There  it  divides.  One  portion  continues  in  the  same  course 
to  the  cephalo  ventral  extremity  of  the  valve.  The  other,  turning 
laterad,  passes  ventrad  for  a  short  distance  and  terminates  in  a  sharp 
point.  At  the  origin  of  this  line  there  is  a  large,  convex  blotch,  which 
extends  ventrad  a  short  distance.  Near  the  centre  of  the  figure  several 
bands  fuse  in  such  a  manner  as  to  form  a  hollow,  sub-square  figure. 
From  the  cephalo- dorsal  corner  of  the  square  a  tongue  passes  ventro- 
caudad  into  the  square.  The  length  of  this  tongue  and  the  angles  it 
makes  with  the  sides  of  the  square  vary  slightly  in  different  individ- 
uals. Usually  it  extends  almost  to  the  centre.  From  this  same  angle 
of  the  shell  a  band  projects  ectad.     After  passing  cephalad  a  short 
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■distance,  this  band  forms  a  convex  curve  and  passes  caudo-dorsad 
almost  to  the  margin  of  the  shell.  From  the  caudo  dorsal  angle  of  the 
square  a  short  band  passes  dorso  caudad  and  fuses  with  a  broader  band 
which  passes  caudad,  approximately  parallel  to  the  dorsal  margin  of 
the  shell.  From  this  same  corner  another  band  passes  caudo-ventrad 
almost  to  the  caudal  margin  of  the  shell.  This  band  is  approximately 
parallel  to  the  band  just  described.  From  the  caudo-ventral  angle  of 
the  square  a  band  passes  caudo-ventrad  almost  to  the  caudo  ventral 
extremity  of  the  shell.  In  the  caudal  portion  of  its  course  this  band 
curves  dorsad,  otherwise  it  is  approximately  parallel  to  the  band  last 
described.  From  the  cephalo- ventral  angle  of  the  square,  a  short  band 
projects  ventrad  and  then  broadening,  forms  a  boot-shape  band.  The 
short  heel  of  this  boot  projects  caudad  and  terminates  in  a  point,  the 
long  toe  extends  cephalad  and  terminates  bluntly.  From  the  same 
corner  of  the  square,  a  second  band  projects  cephalad  to  about  the 
level  of  the  toe  of  the  boot.  There  it  fuses  with  a  spike  shaped  band 
which  extends  cephalo-ventrad  from  near  the  cephalo-dorsal  angle  of 
the  square  to  about  the  cephalo  ventral  extremity  of  the  shell.  The 
head  of  the  spike  is  at  the  caudo-dorsal  extremity  of  the  band.  The 
two  bands  fuse  near  the  head. 

The  number  of  lucid  spots  is  about  eight.  They  are  situated  in  the 
centre  of  the  valve  and  ordinarily  are  inclosed  within  the  square  above 
described. 

Viewed  from  the  ventral  surface  one  valve  overlaps  the  other  in 
front.  The  contact  line  is  sinuous,  being  laterally  convex  at  the  mid- 
dle. 

Viewed  from  the  end  the  shell  is  oval  in  shape,  the  greatest  width 
being  near  the  dorsal  surface. 

Antennie  slender;  the  natatory  setie  on  the  distal  extremity  of  the 
third  joint  reach  almost  or  quite  to  the  tip  of  the  long  and  slender 
terminal  claws. 

The  mandible  is  stout.  Among  other  sette,  the  antepenultimate 
joint  of  mandibular  palp  bears  a  short,  pectinated,  dagger-shape  seta; 
so  does  the  penultimate  joint. 

Tlie  two  biarticulate  claws  on  the  first  mandibular  process  of  the 
first  maxilla  are  smooth.  The  extremity  of  that  same  process  bears 
two  setfe  as  long  as  the  biarticulate  claws;  one,  which  is  curved  and 
smooth,  is  situated  at  the  outer  angle  and  the  other,  which  is  straight 
and  pectinated,  is  situated  about  the  middle  of  the  extremity. 

Tbe  terminal  claw  of  the  first  leg  is  almost  as  long  as  the  entire 
limb.     The  distal  two-thirds  is  pectinated. 

Tlie  post-abdomen  is  long,  slender  and  straight.  The  distal  portion 
of  its  outer  margin  is  pectinated.  The  terminal  claws  are  curved  and 
are  a  little  longer  than  half  the  length  of  the  abdominal  rami. 
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Habitat:  Cincinnati,  Ohio.  Very  abundant  in  a  shallow  canal 
basin  in  Camp  Washington.  Up  to  date  it  has  not  been  found  in  any- 
other  locality. 


LATE  LARYAL  HISTORY  OF  CYPRIS  HEKRICKI. 

Plates  LXVIII,  Figs.  40-42;  LXIX,  Figs.  3H-39. 

In  this  connection  it  is  not  intended  to  discuss  the  early  stages  of 
Cypris  HerricM.  These  remarks  will  be  confined  to  what  corresponds 
to  the  seventh  to  ninth  ecdyces  of  Cypria  opthalmica  Jurine.  !Not  only 
that,  but  the  remarks  will  be  restricted  to  the  external  morphology. 
It  is  hoped  to  discuss  the  internal  anatomy  in  a  subsequent  paper. 

The  earliest  stage  here  discussed  has  been  compared  to  the  seventh 
stage  of  Cypria  ox>thalmiea  Jurine,  because  in  that  stage  the  appendages 
have  attained  about  their  permanent  form;  but  it  must  not  be  sup- 
posed that  in  this  Cypris  there  are  only  two  subsequent  larval  stages. 
These  stages  are  tabulated  in  the  following  table: 


stages. 

Length. 

Height. 

Position  of  Dorsal  Hump,  Etc. 

Form  of  Post-abdomen. 

A 

0.90  mm. 

0.57  mm. 

Some  distance  in  front  of  middle. 
Teeth  on  caudal  margin  of  shell. 

Rudimentary,  fewer  spines 
than  in  adult;  terminal 
about  as  long  as  or  longer 
than  remainder  of  the  ap- 
pendage. 

B 

1.32  mm 
to 

1.38  mm. 

0.71  mm. 

to 
0.84  mm. 

Approaching  middle. 
Teeth  on  shell  much  larger. 

Near  the  middle. 
Teeth  on  shell  large. 

Form  normal;  number  of 
spines  normal;  ratio  of  the 
length  ol  the  post-abdomen 
greater  than  in  adult. 

C 

1.98  mm. 

1.20  mm. 

Ratio  of  the  length  of  ter- 
minal spine  to  the  leigth  of 
post-abdomen  more  nearly 
normal  than  in  B. 

D 

2.79  mm. 

1.64  mm. 

At  middle. 

Teeth  dieappearing. 

About  as  in  adult. 

Adult. 

3.00  mm. 

At  middle. 

No  teeth  on  shell. 

In  Cypria  opthahnica  (Jurine)  Claus  found  that  by  the  time  the 
seventh  stage  was  reached,  the  shell  had  practically  assumed  its  final 
form.  In  the  form  here  described  there  are  pronounced  differences 
between  the  earliest  stage  here  considered  and  the  adult. 

In  the  adult  of  Cypris  HerricM  the  dorsal  border  of  the  shell  is 
almost  uniformly  convex  and  the  cephalic  border  of  the  shell  is  about 
the  same  height  as  the  caudal.  In  stage  A  (Fig.  33),  however,  the 
shell  is  highest  near  the  cephalic  extremity,  and  the  cephalic  border 
of  the  shell  is  higher  than  the  caudal.  As  the  animal  passes  through 
stages  B  to  D,  the  highest  point  of  shell  moves  gradually  towards  the 
middle  and  the  height  of  the  caudal  margin  of  the  shell  approaches 
more  and  more  the  height  of  the  cephalic  margin. 
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la  the  adult  Cypris  Herricki  the  caudal  margin  of  the  shell  is  entire. 
But  in  stage  A,  the  caudal  margin  of  the  shell  is  bordered  with  minute 
teeth  (Fig.  34).  In  this  stage  the  teeth  are  quite  small  and  might 
easily  be  overlooked;  but  in  stage  B  (Fig.  35),  these  teeth  have  become 
very  conspicuous.  Indeed,  they  are  the  characteristic  feature  of  the 
shell.  These  teeth  are  present  throughout  stages  A  to  D,  but  in  stage 
D  they  have  beguu  to  disappear.  In  the  adult  stage  there  is  no  trace 
of  these  teeth. 

A  careful  study  of  the  adult  shows  that  the  shell  is  covered  with 
hairs.  These  hairs  are  very  conspicuous  in  stage  A.  The  shell  of  the 
adult  is  marked  with  very  conspicuous  dark  bands. 

An  effort  has  been  made  to  discover  at  what  period  these  bands 
appear,  and  to  see  if  they  conform  to  the  rules  laid  down  by  Professor 
Eimer.  The  characteristic  bands  on  the  shell  may  be  present  in  any 
stage  from  A  to  the  adult;  and  when  they  are  present  they  do  not  differ 
essentially  from  the  markings  on  the  adult.  The  chief  points  of  dif- 
ference being  variations  in  the  width  of  the  bands.  In  all  examples 
of  stages  Cand  D  examined,  these  characteristic  markings  were  found; 
but  in  stages  A  and  B,  they  were  occasionally  absent.  An  examination 
of  Fig.  35  will  show  that  some  of  these  bands  are  longitudinal  while 
others  are  oblique. 

Professor  Eimer  has  attempted  to  establish  the  following  rule  for 
the  formation  of  oblique  markings  on  animals.*  Oblique  markings 
first  appear  as  longitudinal  lines.  These  lines  become  resolved  into 
dots,  these  dots,  in  turn,  rearrange  themselves  in  oblique  lines.  If 
these  laws  were  aj^plicable  to  the  markings  on  Cypris  Herricki,  in 
stages  A  and  B,  where  we  have  some  specimens  with  bands  and  others 
without  them,  we  ought  to  find  some  transition  stages — some  stages  in 
which  the  oblique  markings  were  represented  either  by  parallel  lines, 
or  by  series  of  dots.  But  such  is  not  the  case.  The  shell  is  either  un- 
marked by  bands,  or  both  oblique  and  longitudinal  bands  are  present. 

As  stated  above,  in  stage  A  the  appendages  have  practically  as- 
sumed their  permanent  form.  The  post-abdomen  is  a  notable  excep- 
tion. This  appendage  is  quite  rudimentary;  not  only  has  it  not  yet 
acquired  the  typical  number  of  seta^-,  but  the  longest  terminal  seta  is  as 
long  as,  or  longer  than,  the  remainder  of  the  post-abdomen.  This 
great  relative  length  of  the  terminal  seta  is  due,  not  to  an  over-devel- 
opment of  the  seta,  but  to  an  underdevelopment  of  the  body  of  the 
post-abdomen.  That  the  post-abdomen  appears  to  be  the  last  append- 
age to  development  is  rendered  more  striking  by  the  dis<:',overy  of  C. 
Clans  that  the  post  abdomen  appears  before  the  formation  of  the  sec- 

*G.  H.  Th.  Eiinir.  Organic  Evolution  as  the  Result  of  the  laheritanse  of  Acquired  Characteis 
According  to  the  Laws  of  Organic  Growth.    Translated  by  J.  T.  Cunningham,  1890.    f.li. 
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ond  pair  of  legs.  In  stage  B  the  post  abdomen  has  developed  the  per- 
manent number  of  setoe,  but  the  ratio  of  the  length  of  the  terminal 
seta  to  the  length  of  the  body  of  the  member  is  much  greater  than  in 
the  adult.  In  passing  through  stages  C  and  D,  the  parts  of  the  post- 
abdomen  gradually  assume  the  proportions  of  the  adult. 

Every  ]3recaution  has  been  taken  to  be  sure  that  all  the  stages 
above  described  were  stages  of  one  and  the  same  animal.  A  definite 
number  of  each  stage  was  isolated  in  saucers  of  water  and  a  record 
kept  of  the  number  placed  in  each  saucer,  and  also  of  the  stage  of 
growth  exhibited  by  each  set  at  time  of  isolation.  The  water  used 
was  collected  from  a  pool  which  did  not  contain  any  Ostracodes  which 
in  the  least  resembled  those  under  consideration.  As  a  further  pre- 
caution the  water  was  allowed  to  stand  in  the  laboratory  a  couple  of 
weeks.  The  loss  in  volume  was  replaced  by  river  water,  taken  from 
the  city  hydrant.  I  never  have  found  any  Ostracoda  in  said  river. 
Thus  there  was  no  possibility  of  the  water  containing  the  eggs  of 
CypHs  herricM.  The  larval  stages  which  were  placed  in  this  water 
were  examined  from  time  to  time.  In  every  case  the  specimens  devel 
oped  into  the  adult  form. 

The  morphological  differences  between  the  shell  of  stage  B  and  the 
shell  of  stage  A,  and  between  the  shell  of  stage  B  and  the  adult,  are 
certainly  as  great  as  the  morphological  differences  between  the  shells 
of  closely  allied  species.  The  morphological  differences  between 
stage  A  and  the  adult  are  differences,  not  only  in  the  shell  structure, 
but  also  in  the  structure  of  the  post  abdomen.  And  these  differences 
are  as  great  as  those  between  the  genus  Ci/pris  and  the  genus  Gijpri- 
dopsis.  These  facts  show  that  shell  structure  of  Ostracodes,  when  taken 
alone,  is  of  almost  no  taxonomic  value. 

These  facts  also  have  phylogenetic  significance.  These  various 
larval  stages  are  resting  stages  in  the  development  of  Ci/prls  herricki. 
Since  it  is  true  that  the  ontogenetic  development  of  an  individual  is  a 
rapid  and  compact  repetition  of  its  phylogenetic  history,  these  larval 
forms  must  represent  past  stages  in  the  evolution  of  Cypris  herricM. 
As  has  been  stated  above,  stage  A  corresponds  very  closely  to  the 
genus  Cypridopsis.  The  main  distinction  between  the  genus  Cypris  and. 
the  genus  Cypridopsis  is  the  difference  in  the  form  of  the  post-abdo- 
men. In  the  genus  Cypridopsis  the  body  of  the  post-abdomen  is  but 
slightly  developed,  while  the  setse  are  quite  long.  In  stage  A,  in  the 
larval  history  of  Cypris  herricki  the  post-abdomen  is  in  this  rudiment- 
ary condition;  thus  it  corresponds  very  closely  to  the  genus  Cypridop- 
sis. Xot  only  that,  but  the  unbanded  forms  of  this  stage  correspond 
very  closely  to  Cypridopsis  hystrix  Herrick.*    Indeed,  when  this  stage 

*C.  L.  Herrick.    Contribution  to  the  Fauna  of  the  Gulf  of  Mexico  and  the  South.    18S7.    P.  30,  PI. 
V,  Fig.6. 
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was  first  encountered,  it  was  supposed  to  be  a  Cypridopsis.  While 
working  at  its  anatomy  a  specimen  with  the  markings  characteristic 
of  Cypris  herricJci  was  discovered.  This  led  to  an  investigation  of  the 
larval  history  of  the  crustacean. 

These  facts  give  us  a  very  strong  hint  that  the  genus  Cypris  has 
been  evolved  directly  from  the  genus  Cypridopsis.  Should  future 
research  show  that  all  members  of  the  genus  Cypris  have  a  Cypridopsis 
stage,  the  discovery  would  give  much  weight  to  the  hint.  And  if,  at 
the  same  time,  the  internal  structure  should  prove  to  be  similar,  the 
evidence  would  be  conclusive. 

Cypris  (?)  albuquerquensis  sp.  n. 
Plate  LXXVIII. 

Length  0.5  mm.     Height  0.28  mm.     Width  0.35  mm. 

This  is  a  small  greenish  hirsute  shell  abont  twice  as  long  as  high 
and  much  wider  than  high. 

Viewed  from  the  side  (Fig.  1)  it  is  sub-reniforra.  The  two  extremi- 
ties are  rounded,  but  the  cephalic  is  broader  than  the  caudal.  The 
dorsal  margin  is  convex,  the  ventral  nearly  straight. 

Viewed  from  above  (Fig.  2)  the  shell  is  a  broad  oval,  widest  near 
the  middle.  The  cephalic  extremity  is  a  trifle  narrower  than  the 
caudal.     Hingeline  straight. 

The  terminal  claws  of  the  antenna  are  long,  slender  and  non-pecti- 
nate. The  natatory  sette  on  the  antepenultimate  joint  do  not  extend 
beyond  the  tip  of  the  terminal  claws. 

The  feet  are  stout. 

For  details  consult  Plate  LXXVIII,  Figs.  1-7. 

This  species  has  not  been  encountered  by  the  author.  The  descrip- 
tion is  based  on  drawings  furnished  by  Professor  C.  L.  Herrick. 

Habitat:  Albuquerque,  Xew  Mexico. 

The  data  at  my  disposal  render  it  impossible  for  me  to  rightly 
classify  or  characterize  the  following  species:  C.  agilis  Haldeman  (78), 
G.  discolor  Haldeman  (78),  C.  scabra  Haldeman  (78),  C.  simplex  Hal- 
deman (78),  C.  vitrea  Haldeman  (78),  C.  hispida  De  Kay  (58). 

GENUS  CYPRINOTUS  Brady.     1885. 

This  genus  was  first  established  by  Professor  Brady  (26)  in  1885  to 
include  a  peculiar  form  that  had  been  discovered  by  Mr.  A.  Haly  in 
Ceylon.  Professor  Sars  (195)  in  1889  amended  the  genus  in  such  a 
way  as  to  make  it  include  all  the  sexually  propagated  forms  of  the  old 
genus   Cypris.     In  this  paper  Professor  Sars'  description  has  been 
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sufficiently  modified  to  include  the  American  forms  that  propagate 
sexually.  It  is  presumed  that  Professor  Wenzel  Vavra,  who  objects 
to  the  genus  Erpetocypris  (221),  will  also  object  to  this  one.  The  species 
of  this  group,  however,  are  closely  related  both  anatomically  and 
physiologically,  and  it  is  thought  that  most  workers  will  welcome  the 
division  of  the  old  genus  Gypris  into  the  several  genera  here  given. 

Shell  rather  thin,  compressed,  oval  or  sub-triangular,  height  ex- 
ceeding half  the  length,  dorsal  margin  strongly  arched,  ventral  almost 
straight.  Valves  usually  unequal,  the  left  valve  overlapping  the 
right.  The  free  edges  of  left  valve  smooth,  cephalic  and  caudal 
extremity  usually  bordered  with  a  hyaline  flange.  The  free  cephalic 
end  of  right  valve  usually  armed  with  tuberculiform  teeth.  Natatory 
setae  of  antenute  reach  beyond  the  tip  of  the  terminal  claw.  Abdomi- 
nal rami  are  slender,  with  smooth  or  very  finely  pectinated  claws. 

Propagation  is  sexual.  Copulative  organs  are  small,  with  an  outer 
linguiform  obtuse  plate.  The  cylindrical  core  of  Zenker's  organ  bears 
numerous  wreaths  of  spines. 

Cypriuotus  lucougruens  Ramdohr. 

Plate  LXVIII,  Figs.  9-16. 

IBOS.—Cypris  incongrnens  ^auiAohx  (173),  p.  86;  Tiif.  Ill,  Figs.  1-12,  15,  16,  18-20. 

1820. — Monoculus  conchaceus  Jurine  (98),  p.  171;  Pi.  XVII,  Figs.  7-8. 

1820.—         "        ruher  Jurine  (98),  p.  172;  PI.  XVIII,  Figs.  3-4. 

1820.—        "        aurantiacus  Jurine  (98),  p.  173;  PI.  XVIII,  Figs.  5-12. 

1821.— Cypr is  fusca  Straus  (205),  p.  59;  Taf.  I,  Figs.  1-16. 

1844.—     "       aurantia  Zaddach  (234),  p.  37. 

1844.—?  "       opthalma  Koch  (:02),  H.  36,  p.  17. 

1850.—     "       aurantia  Baird  (5),  p.  159;  Taf.  XIX,  Fig.  13. 

1853.—     "       incongruens  LiUiehoTg  (118),  p.  119;  Taf.  IX,  Figs.  6-7;  Taf  XI,  Figs. 

1-4;  Taf.  XII,  Fig.  6. 
1855.—     "       aurantia  S.  Fischer  (65),  p.  650;  PI.  I,  Figs.  29-31,  60,  61. 
1868.—     "       incongruens  Brady  (18),  p.  73;  PI.  XXIII,  Figs.  16-22. 
1868.—     "      fusca  Fric  and  Nekut  (70),  p.  47,  Fig.  28. 
1872.—     "      /a.scrt  Fric  (69),  p.  212,  Fig.  26. 

1889.—  "  incongruens  Brady  and  Norman  (31),  p.  73;  PI.  XII,  Figs.  8-9. 
1891.—  "  incongruens  Wenzel  Vavra  (221),  pp.  95-98;  Figs.  32,  32^-326. 
1893.—     "      incongruens  C.  H.  Turner  (213),  p.  8;  PI.  I,  Figs.  9-16;  PI.  II,  Figs.  17-21. 

Length  1.35  mm.     Height  0.75  mm. 

The  shell  is  equivalve,  one  valve  overlapping  the  other  in  front. 
The  shell  is  yellowish  brown  in  color  and  is  covered  with  scattered 
hairs. 

Viewed  from  the  side  (Fig.  9)  the  shell  is  sub-reniform,  widest  near 
the  middle.  Both  extremities  rounded  and  of  nearly  the  same  width; 
the  cephalic  extremity  may  be  a  trifle  narrower  than  the  caudal. 
Ventral  margin  nearly  straight,  other  margins  convex. 
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Viewed  from  above  (Fig.  10}  the  shell  is  ovoid,  pointed  in  front 
and  rounded  behind.  The  greatest  width  is  caudad  of  the  middle. 
Hingeline  straight. 

Viewed  from  below  (Fig.  11)  the  contact  line  is  straight. 

The  claws  on  the  antenna  (Fig.  13)  are  toothed.  The  plumose 
natatory  setse  reach  to  the  extremity  of  the  terminal  claws. 

No  dagger-shaped  seta  visible  on  either  the  penultimate  or  ante- 
penultimate joint  of  the  mandibular  palp. 

The  biarticulate  claws  on  the  first  mandibular  process  of  the  first 
maxilla  toothed. 

The  claw  of  the  first  foot  is  long,  slender,  finely  pectinated  and 
curved. 

The  abdominal  ramus  is  short,  feeble  and  slightly  curved.  The 
terminal  claw  is  long,  slender,  slightly  curved,  pectinated  near  the 
end.     The  claw  is  about  two-thirds  as  long  as  the  entire  ramus. 

I  have  never  encountered  any  males  of  this  species;  but  since  Wen- 
zel  Vclvra  (221)  has  found  males  of  this  species  in  Bohemia,  and  since 
it  is  anatomically  closely  related  to  the  other  members  of  this  group,  I 
include  it  in  this  genus. 

Habitat:     Eare.     Cincinnati,  Ohio  (Turner,  213).       * 

Cyprinotus  crena  Turner. 

Plates  LXVII,  Figs.  11-13;  LXIX,  Figs.  22-31. 

1892.— Cypr is  sp.  {?)  C.  H.  Turner  (212),  p.  71;  PI.  II,  Figs  11-13. 
1893.—     "      crcnaia  C.  H.  Turner  (213),  p.  9;  PI.  II,  Figs.  22  32. 

Length  of  female  1.23  mm.  Height  0.63  mm.  AYidth  0.60  mm. 
Length  of  male  1.14  mm.     Height  0,60  mm.     Width  0.45  mm. 

The  shell  is  equivalve,  very  thin,  the  free  margins  of  one  valve  are 
bordered  with  blunt  teeth.  The  ventral  margins  of  both  valves  bear 
hairs.  Shell  reticulated  with  contorted  lines;  the  reticulations  are 
most  distinct  on  the  cephalic  portion  of  valve.  Lucid  spots  about 
nine,  sub-central.  Color,  various  shades  of  greenish  yellow.  The 
caudal  half  of  shell  of  male  appears  to  be  marked  with  concentric 
retort  shaped  lines.  Since  the  shell  is  very  thin  this  appearance  is 
due  to  the  presence  of  spermatozoa  or  spermatophores  within  the 
shell. 

Viewed  from  the  side  (Fig.  22)  the  shell  is  sub-reniform,  highest 
about  the  middle,  cephalic  and  caudal  extremities  about  the  same 
width.  Caudal,  dorsal,  and  cephalic  margins  convex;  ventral  margin 
nearly  straight,  slightly  convex  at  the  middle. 

Viewed  from  above  (Fig.  23)  the  shell  is  sub  oval,  widest  behind 
the  middle.  Caudal  margin  rounded,  cephalic  margin  bluntly  pointed. 
Hinjjeline  sinuate. 
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Viewed  from  below  (Fig.  24)  same  as  when  viewed  from  above. 
Line  of  contact  of  valves  sinuate. 

Viewed  from  end  (Fig,  25)  shell  is  oval,  a  little  higher  than  wide. 

Antennules  (Fig.  25)  and  antennse  as  usual  in  genus  Cypris. 

The  mandible  (Fig.  26)  terminates  in  four  large  teeth;  between  each 
two  of  these  teeth  there  is  a  short,  slender  rod.  The  mandibular  palp 
consists  of  four  joints.  The  first  joint  is  very  large,  about  as  large  as 
the  combined  lengths  of  the  other  three;  it  bears  about  the  middle  of 
its  dorsal  surface  a  branchial  appendage,  which  in  turn  bears  four 
long  set?e;  and  from  the  distal  fifth  of  its  ventral  surface  arise  two  long 
setse.  The  antepenultimate  joint  is  very  short;  from  the  distal  half 
of  its  dorsal  surface  arise  two  long  setae  and  one  short  one.  The 
penultimate  joint  is  long;  from  its  disto  dorsal  extremity  arise  three 
long  and  one  short  setae;  from  the  disto- ventral  angle  of  the  shell 
arise  two  short  setae.  The  terminal  joint  is  very  narrow  and  about 
as  short  as  the  antepenultimate  joint;  at  its  tip  it  bears  four  short 
claws. 

The  biarticulate  claws  on  the  first  mandibular  process  of  the  first 
maxilla  are  smooth. 

The  first  foot  of  the  male  (Fig.  27)  is  composed  of  five  joints.  The 
second  joint  is  large.  The  antepenultimate  joint  is  al)out  as  long  as 
the  preceding  joint.  From  its  disto  caudal  margin  arises  a  medium 
sized  seta,  and  from  its  disto  cephalic  margin  arises  a  somewhat 
smaller  seta.  The  terminal  joint  is  about  the  same  size  as  the  penul- 
timate. From  its  disto-caudal  margin  arise  a  medium  size  seta  and  a 
small  spine;  from  its  disto-cephalic  margin  arises  a  very  short  spine. 
From  the  distal  end  of  joint  arises  a  long  claw;  the  claw  is  about  as 
long  as  the  combined  lengths  of  the  three  distal  joints.  The  claw  is 
composed  of  a  short  basal  and  a  long  terminal  portion.  At  the  disto- 
caudal  portion  of  the  basal  joint  of  claw  there  is  a  short  seta;  at  the 
disto-cephalic  margin  of  the  same  joint  there  is  a  somewhat  smaller 
seta.  A  row  of  fine  hairs  extends  along  the  middle  portions  of  the 
caudal  margin  of  the  terminal  joint  of  the  claw. 

In  the  second  foot  of  the  male  the  antepenultimate  joint  is  medium 
sized.  From  about  the  middle  of  this  joint  arises  a  median  seta,  and 
from  the  disto-caudal  margin  a  long  seta.  The  penultimate  joint  is 
the  longest  joint;  from  its  disto-cephalic  margin  arises  a  median  spine. 
The  terminal  joint  is  about  as  long  as  the  antepenult;  from  the  middle 
of  its  cephalic  border  arises  a  short  seta;  from  its  tip  arises  a  short 
seta;  from  its  tip  a  more  or  less  curved  short  claw  and  a  median  seta. 

The  post-abdomen  (Fig.  29)  of  male  is  curved.  At  its  tip  there  is 
a  long  claw  and  a  short  seta.  Entad  of  this  terminal  claw  is  another 
long  claw;  further  entad  arises  a  short  seta.  Post-abdomen  of  female 
is  straighter,  otherAvise  the  same. 
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In  the  male  there  is  a  pair  of  verticillate  sacs  (Fig.  30).  From  the 
distal  extremity  of  each  arises  a  vas  deferens.  Length  of  sac  0.35  mm.  ; 
width  0.11  mm.  The  copulative  organ  of  male  consists  of  distinct 
halves,  each  half  of  which  is  composed  of  a  large  basal  and  a  small 
terminal  portion.  The  basal  portion  of  each  division  receives  at  its 
proximal  end  a  vas  deferens.  Length  of  copulative  organ  0.37  mm.; 
width  0.11  mm. 

Habitat:  Small  weedy  ponds  or  canal  basins.  I  have  not  found 
these  very  often;  but  whenever  found  they  were  very  abundant.  On 
one  occasion  I  found  a  pool  containing  millions  of  males,  but  not  a 
single  female.  Specimens  of  this  species  have  been  found  at  Cincin- 
nati, Ohio.     (Turner,  213.) 


Cyprinotiis  burlingtonensis  Turner. 

Plate  LXX,  Figs.  14-23. 

18M.—Cypris  burlirKjtonensis  C.  H.  Tamer  (215),  pp.  17-19;  Pi.  VII,  Figs.  14-23. 
1894.—     "       burtingionensis  C.  H.TarueT  {216). 

Length  of  the  female  1.6  mm.  Width  0.89  mm.  Height  0.93  mm. 
Length  of  the  male  1.3  mm.     Width  0.7  mm.     Height  0.7  mm. 

The  length  of  the  shell  is  a  little  less  than  twice  the  width  and  the 
height  is  about  equal  to  the  width.  The  shell  is  very  thin  and  is 
covered  with  long  hairs  (Fig.  15).  The  shell  is  also  marked  with 
certain  dark  bands,  which  are  due,  in  part  at  least,  to  the  internal 
organs  shining  through  the  translucent  shell. 

Viewed  from  the  side  (Fig.  17)  the  shell  is  sub  oval,  but  the  cephalic 
extremity  is  wider  than  the  caudal.  The  dorsal  margin  is  convex, 
the  greatest  convexity  being  nearer  the  cephalic  than  the  caudal  ex- 
tremity. The  cephalic  and  caudal  margins  are  convex.  The  ventral 
margin  is  nearly  straight. 

Viewed  from  above  the  shell  is  sub-elliptical,  the  two  extremities 
being  more  or  less  pointed  (Fig.  17)  and  of  about  equal  width.  In 
some  specimens  the  ends  are  round.  The  sides  are  feebly  convex, 
indeed  in  some  parts  they  are  almost  straight  and  nearly  parallel. 

Viewed  from  the  end  the  shell  is  nearly  circular,  the  sides  being 
very  convex. 

The  antenna  consists  of  fiv^e  joints  (Fig.  20),  the  fourth  joint  being 
very  long  and  slender.  The  distal  joint  is  narrow,  being  no  wider 
than  the  base  of  the  terminal  claws.  The  terminal  claws  are  slender 
and  the  distal  portion  of  each  is  fringed  by  a  longitudinal  row  of  very 
fine  teeth.  The  natatory  setfe  exteod  to  a  short  distance  beyond  the 
tip  of  the  terminal  claws. 


334  GEOL.  AND   NAT.  HIST.  SURVEY  OF  MINNESOTA. 

The  second  joint  of  the  mandibular  palp  bears,  in  addition  to  the 
usual  set®,  a  short,  plumose,  dagger-shaped  seta  (Fig.  18).  The  ter- 
minal claws  of  the  palp  are  slender  and  smooth. 

The  two  prominent  spines  upon  the  first  mandibular  process  of  the 
first  maxilla  bear  teeth  (Fig.  16). 

The  palp  of  the  second  maxilla  terminates  in  three  long  flexible 
spines.  The  middle  spine  is  longer  than  the  whole  palp,  but  the 
lateral  ones  are  only  about  two-thirds  as  long  as  the  middle  one. 

The  first  foot  (Fig.  21)  is  five-jointed,  the  third  and  fourth  joints 
being  distinct.  The  second  joint  is  broad  and  is  as  long  as  the  united 
lengths  of  the  next  three  joints.  The  terminal  claw  is  longer  than  the 
united  lengths  of  the  last  three  joints.  The  distal  third  of  the  cephalic 
margin  of  this  claw  is  finely  pectinated. 

The  claw  upon  the  last  joint  of  the  second  foot  (Fig.  23)  is  curved 
and  is  about  twice  as  long  as  the  terminal  joint. 

The  i^ost-abdominal  rami  (Fig.  19)  are  slender  and  straight.  The 
terminal  claws  are  long  and  slender,  being  about  half  as  long  as  the 
ramus.  They  are  straight  and  one  margin  of  the  tip  of  each  is  finely 
pectinated.  The  lower  claw  is  fully  three-fourths  as  long  as  the  distal 
one  and  resembles  it  in  structure. 

Habitat:  These  are  found  in  great  numbers  in  a  shallow  grassy 
pool  at  Burlington,  Ohio.  They  were  found  in  the  early  part  of 
March,  1893,  just  after  the  close  of  a  long  and  severe  winter;  indeed, 
there  was  a  light  snow-fall  the  day  before  the  collection  was  made. 
Judging  by  the  lay  of  the  land,  I  think  that  the  pool  dries  up  in 
summer. 

At  Atlanta,  Georgia,  just  after  some  heavy  rains  in  January,  1894, 
large  numbers  of  these  active  creatures  were  found  in  several  shallow 
pools  in  the  South  Eiver  bottoms.  These  pools  dry  up  in  warm 
weather.  The  specimens  remained  for  about  two  weeks  and  then  dis- 
appeared. Length  1.58  mm.;  height  0.94  mm.;  width 0.91  mm.  Jones 
Creek,  Kent  county,  Delaware,  March  3,  1894,  collected  by  Professor 
L.  D.  Hileland.    These  were  immature  specimens  about  1.4  mm.  long. 

Cypriiiotus  grandis  Chambers. 

Plate  LXXIX,  Figs.  1-9. 

. — Ctjpris  grandis  Y .  T.  Chambers  (41),  pp.  151-152,  Fig.  1. 

IBSl .—Cypris  grandis  G.  L.  Herrick  (86),  p.  32. 

Length  3.60  mm.     Height  2.09  mm.     Width  1.39  mm. 

"Valve  oblong,  slightly  sub- reuiform,  highest  behind  the  middle, 
sloping  thence  regularly  toward  the  anterior  end,  with  a  slight  bulge 
on  the  hinge-margin  just  where  it  rounds  off  in  front.  Greatest  thick- 
ness about  the  middle.     In  side  view  somewhat  resembling  Brady's 
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figure  of  a  tessellata  (Trans.  Linn.  Soc,  v.  26,  PI.  23,  Fig.  39),  but  this 
species  is  longer  in  proportion  to  height  and  has  the  highest  point  of 
the  dorsal  margin  a  little  farther  'behind.  Ventral  margin  very 
slightly  emargiuate.  In  dorsal  and  ventral  view  somewhat  resembling 
Brady's  figure  of  Macrocypris  minna  (loc.  cit.,  PI.  28,  Fig.  34).  Eight 
[?  left]  slightly  overlapping  the  left  ['?  right];  surface  smooth,  with 
minute  punctures  and  short  hairs,  but  with  a  group  of  scattered,  large 
sordid,  yellowish  punctures  about  the  middle  of  each  valve.  Color 
bluish- white  (nearly  that  of  thin  milk),  though  some  specimens  show 
a  decided  pale  greenish  tinge.  Basal  joint  of  superior  antennte  with 
two  short  sette  above  and  one  below;  second  joint  with  a  single  short 
one  below;  third  with  two  short  unequal  setse  above  and  one  below; 
fourth  with  two  above  like  those  of  the  third,  and  two  long  ones  below; 
fifth  as  the  fourth;  sixth  with  the  two  upper  setse  as  in  the  third  and 
fourth,  but  with  four  long  ones  below;  seventh  with  two  long  and  two 
shorter  setae.  Inferior  antennse  with  one  moderately  long  and  two 
short  claws,  and  two  setai  from  the  end  of  the  last  joint,  and  with  four 
long  claws  (one  shorter  than  the  other  three),  and  one  moderately  long 
seta,  and  one  long  one  from  the  end  of  the  penultimate  joint,  besides 
four  rather  long  ones  above,  and  two  beneath  about  its  middle.  Third 
joint  with  the  usual  single  stout  seta  from  its  end  beneath,  and  the 
usual  fascicle  of  five  long  and  one  short  one  above  near  the  end,  and 
the  usual  articulated  process.  Post-abdominal  ramus  similar  to  that  of 
G.  incongruens  as  figured  by  Brady  (loc.  cit.,  PI.  23,  Fig.  20),  but  longer, 
having  three  unequal  setae,  the  terminal  one  longest.  Seminal  gland 
very  similar  to  that  of  Not odromas  monachns  (loc.  cit.,  PI.  37,  Fig.  36). 
Length  ^  of  an  inch;  height  yV:  greatest  thickness  y^  Probably  the 
largest  known  species  of  the  genus.  It  is  abundant  in  the  ponds  along 
the  upper  Arkansas  river  in  the  Mount  Harvard  region,  at  an  altitude 
of  about  8,000  feet.  When  first  taken,  my  specimens  were  brownish 
from  adhering  mud,  but  alcoholic  specimens  have  the  livid  white  color 
above  mentioned.  The  lucid  spots  are  indistinct  and  difficult  to  make 
out;  there  are  about  nine,  the  two  anterior  obliquely  transverse  and 
long,  the  two  posterior  small."     (Y.  T.  Chambers.) 

Habitat:  Upper  Arkansas  river  in  Mount  Harvard  region.  (V.  T. 
Chambers.) 

FAMILY   DARWINULIDJE. 

"Antenn£e  destitute  of  swimming  setae  and  of  poison  gland  and 
duct.  Mandible-palp  three-jointed;  the  basal  joint  large  and  densely 
setiferous.  Two  pairs  of  jaws,  the  first  bearing  a  large  branchial 
plate,  the  second  a  smaller  branchial  plate  and  a  pediform  palp.  Two 
pairs  of  feet  external  to  the  valves.  Post-abdominal  lobes  sub-conical, 
small."     (Brady  and  Norman.) 
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GENUS   DARWINULA   Brady  and  Eobertson.     1870. 

''Shell  smooth,  thin,  and  fragile.  Carapace  oblong,  higher  behind 
than  in  front;  lucid  spots  ten  to  twelve  in  number,  linear-oblong  or 
wedge-shaped,  arranged  in  a  subradiate  manner  in  front  of  the  centre 
of  the  valve.  Seen  from  the  side,  compressed,  oblong,  sub  ovate. 
Seen  from  above,  ovate,  acuminate  in  front,  obtusely  rounded  behind. 
Valves  unequal,  the  right  much  larger  than  the  left.  Antennules 
very  short,  six-jointed,  and  stout,  strongly  armed  with  short  and  stout 
curved  set?e.  Antennre  four-jointed,  and  bearing  four  or  five  strong 
terminal  claws;  entirely  destitute  of  poison  gland  or  urticaliug  sette, 
the  place  of  which  is  occupied  by  a  single  curved  seta  of  moderate 
length.  Mandible  broad,  truncated  at  the  distal  extremity,  which  is 
provided  with  six  or  seven  small  spiniform  teeth:  palp  three  jointed, 
its  basal  joint  very  wide  and  fringed  with  several  curved  setae,  bearing 
also  a  small  lamina,  fringed  with  branchial  filaments;  second  joint 
long,  slender,  and  nearly  four  times  as  long  as  broad,  slightly  curved 
and  dilated  at  the  distal  extremity,  where  it  bears  one  long  and  two 
small  setfe;  terminal  joint  more  slender,  about  two  thirds  of  the  length 
of  the  foregoing,  and  bearing  at  the  truncate  apex  about  six  slender 
curved  spines.  First  maxilla  divided  into  four  short  setiferous  seg- 
ments, and  bearing  a  very  loog  oblong  palp,  which  is  fringed  with 
about  twenty  four  long  branchial  filaments,  and  has  also  four  other 
long  setfe  at  its  base.  Second  maxilla  simj^le,  short,  and  broad,  trun- 
cate at  the  apex,  and  fringed  on  the  distal  margin  with  several  slender 
spine-like  hairs,  bearing  also  a  large,  three  jointed,  pedilorm  palp,  and 
an  ovate  branchial  appendage  of  moderate  size.  Two  pairs  of  feet 
of  moderate  size,  five-jointed;  second  pair  much  the  longest,  and  hav- 
ing the  last  joint  armed  with  one  long  and  two  small  curved  setie; 
first  three  joints  of  nearly  equal  length;  fourth  and  fifth,  respectively, 
about  one-half  and  one  third  as  long  as  the  preceding.  Abdomen 
ending  in  a  short  conical  process.  Copulative  organs  of  the  male  of 
complex  structure,  the  basal  portion  of  an  irregularly  shaped  plate 
produced  laterally  into  an  aliform  process,  and  on  the  distal  margin 
into  a  short,  strong  hook.  Female  probably  viviparous."  (Brady 
and  Norman,  31.) 

Darwinula  iniprovisa  sp.  n. 
Plate  LXXXI,  Figs.  1-3,  13. 

Length  of  female  0.68  mm.  Height  0.27  mm.  Width  0.24  mm. 
Length  of  male  0.70  mm.     Height  0.23  mm. 

The  right  valve  is  larger  than  the  left  and  overlaps  it  on  the  ven- 
tral side.     In  the  female  the  height  is  more  than  one-third  of  the 
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length  and  the  width  is  less  than  the  height.  In  the  male  the  height 
is  about  one-third  of  the  length.  The  color  is  yellow,  with  two  green 
blotches,  one  on  each  side,  in  front  of  the  middle.  These  patches  of 
pigment  are  on  the  animal  but  show  conspicuously  through  the  trans- 
lucent valves.  The  female  carries  her  young  in  the  enlarged  caudal 
portion  of  the  valves.  These  are  white  and  show  distinctly  through 
the  valves. 

Viewed  from  the  side  the  shell  is  oblong,  depressed  in  front,  broad- 
est caudad  of  the  middle.  The  two  extremities  are  rounded,  the 
cephalic  end  is  narrow,  while  the  caudal  one  is  broad. 

Viewed  from  above  the  shell  is  ovate  acuminate,  widest  near  the 
caudal  extremity.  The  cephalic  extremity  is  pointed  while  the 
caudal  is  broad  and  notched  where  the  two  unequal  valves  meet. 

The  antennules  are  stout  and  appear  to  be  composed  of  only  five 
joints.  In  this  respect  as  well  as  in  the  arrangement  of  the  sette  this 
member  differs  from  the  corresponding  member  of  i>.  stevensoni. 

The  antenna;  are  stout  and  are  composed  of  five  joints.  The  long 
terminal  claws  are  as  long  as  the  combined  lengths  of  the  last  three 
joints.  The  antepenultimate  joint  bears  a  conspicuous  onejointed 
appendage  which  terminates  in  one  long  and  one  short  filament. 
Here  we  have  another  marked  difference  between  this  species  and  D. 
stevensoni. 

The  mandible  bears  a  three-jointed  palp,  to  the  terminal  joint  of 
which  is  appended  a  lamina  bearing  several  long  curved  filaments. 

The  second  maxilla  bears  a  leg-like  palp.  The  first  foot  is  stout 
and  five-jointed.  The  second  foot  is  not  bordered  by  a  fringe  of  hairs. 
For  arrangement  of  the  setse  consult  the  figures. 

The  second  foot  consists  of  five  joints;  the  terminal  claw  is  longer 
than  that  of  the  first  foot.  Like  the  first  foot,  none  of  its  members  are 
bordered  with  short  hairs.  For  the  arrangement  of  sette  consult 
the  figures. 

The  abdomen  terminates  in  a  pointed  process. 

Habitat:  The  only  specimens  yet  found  were  collected  in  a  sand 
bottom  reservoir  at  Atlanta,  Georgia,  Sept.  1,  1894.  This  reservoir  is 
about  three  miles  in  circumference  and  is  fed  by  creeks  which  arise  a 
short  distance  off  at  the  watershed  of  the  state. 


PLATES 

AND 

EXPLANATIONS 


EXPLANATION    OF    PLATE   I. 


Liniuocalamis  macrurus  Sars. 

Fig. 

1.  Left  foot  of  the  fifth  pair  in  the  male. 

2.  Eight  foot  of  the  same  pair. 

3.  Foot  of  the  fifth  pair  in  the  female. 

4.  Abdomen. 

Euryteinora  affinis  Poppe. 

5.  Female  from  above. 

6.  Right  antenna. 

7.  Fifth  foot  of  female. 

8.  Feet  of  fifth  pair  in  the  male. 

9.  First  foot. 

10.  One  of  the  swimming  feet. 

Pseudotliaptouius  pelagicus  Herrick. 

11.  Lateral  view  of  female  with  ovisac  and  spermatophore. 

12.  Fifth  feet  of  female. 

13.  Fifth  feet  of  male. 

14.  Portion  of  right  m  lie  antenna. 

15.  One  of  the  swimming  feet. 

16.  Abdomen  of  male. 

17.  Antennules. 

Note. — All  details  are  from  females  nnless  specified,  and  where 
the  parts  in  thesexes  are  alike  the  drawing  is  always  from  the  female. 
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PLATE  1. 


EXPLANATION   OF   PLATE   II. 


Diaptomiis  leptopus  Forbes. 

Fig. 

1.  Lateral  view  of  female.     Shaded  portions  purple. 

2.  Dorsal  view  of  the  male.     To  the  same  scale. 

3.  Abdomen  of  the  female  from  above. 

4.  Fifth  foot  of  the  female. 

5.  Maxilliped. 

6.  Antennule. 

7.  Fifth  foot  of  the  male. 

8.  Fourth  foot  of  the  female. 

9.  Eight  antenna  of  the  male. 
10.  First  foot. 

All  the  figures  are  from  specimens  taken  near  Minneapolis,  Minne- 
sota.    Mostly  camera  lucida  drawings  copied  mechanically. 
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PLATE  II. 


EXPLANATION   OF   PLATE    III. 


Diaptoimis  stagnalis  Forbes. 
Fig. 

1.  Female  from  above. 

2.  Male  from  above. 

3.  Portion  of  male  right  antenna — a  variant. 

4.  Stylet  of  the  female. 

5.  Fifth  foot  of  the  female. 

6.  Fifth  feet  of  the  male. 

7.  Antennule. 

8.  Maxilliped. 

9.  First  foot  of  the  male. 

10.  First  foot  of  the  female. 

11.  Third  foot  of  the  male. 

12.  Fourth  foot  of  the  male. 

All  the  figures  from  camera  drawings.     From  specimens  secured  in 
Granville,  Ohio,  in  spring. 
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PLATE  III. 


EXPLANATION    OF   PLATE    IV. 


Diaptoiims  pallidas  Herrick. 

Fig. 

1.  Lateral  view  of  preimago  (immature)  female. 

2.  Right  antenna  of  male. 

3.  Fifth  feet  of  the  male  as  they  usually  appear. 

4.  Fifth  feet  of  the  female.     From  Minneapolis  specimens. 

5.  Feet  of  fourth  pair. 

6.  Fifth  feet  of  the  male,  showing  the  true  nature  of  the  appendages 

of  the  left  foot.     The  inner  ramus  of  the  left  foot  is  not  shown 
in  the  figure. 

Diaptomus  oregronensis  Lilljeborg. 

7.  Right  antenna  of  the  male. 

8.  Fifth  feet  of  the  male. 

9.  Fifth  foot  of  the  female. 

10.  Palpus  of  the  mandible. 

11.  Left  foot  of  the  fifth  pair  according  to  Lilljeborg. 

12.  End  of  the  female  antenna. 

All  but  Fig.  11  from  specimens  from  Lake  Minnetonka,  near  Min- 
neapolis, Minnesota. 
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PLATE  IV. 


•  Oi  'm  Tn . 


EXPLANATION    OF    PLATE    V. 


Diaptomiis  sicilis  Forbes. 

Fig. 

1.  Dorsal  view  of  the  female. 

2.  Dorsal  view  of  the  male. 

3.  Eight  antenna  of  the  male. 

4.  Fifth  foot  of  the  female.     A  series  of  fine  hairs  on  the  inner 

aspect  of  the  one-jointed  ramus  is  omitted  in  the  figure. 

5.  Fifth  feet  of  the  male. 

6.  Antennules. 

7.  Stylet. 

Diaptomiis  sanguiueus  Forbes. 

8.  Fifth  foot  of  the  male. 

9.  Male  right  antenna.     From  Granville,  Ohio, 

10.  Diaptomus  pallidiis  Herrick.     Lateral  outline. 

11.  "         sliosh one  Forbes.     Fifth  feet  of  male. 

12.  "         lintoni  Forbes.  "       " 

13.  "  piscinae  Forbes.  "  "  "  The  small 
hairs  at  the  end  of  the  one-jointed  ramus  of  the  left  leg  are 
omitted  in  the  figure. 
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PLATE  V. 


EXPLANATION    OF    PLATE    VL 


Diaptomiis  albuquerqiiensis  Herrick. 

Fig. 

1.  Fifth  feet  of  the  male. 

2.  Extremity  of  the  right  antenna  of  the  male. 

3.  Fifth  foot  of  the  female  in  one-jointed  condition. 

Diaptomiis  aslilandi  Marsh. 

4.  Extremity  of  the  right  antenna  of  the  male. 

5.  Fifth  foot  of  the  female. 

6.  Fifth  feet  of  the  male. 

Diaptonius  iiovaiuexicaiius  Herrick. 

7.  Female,  from  above. 

8.  Portion  of  the  right  antenna  of  the  male.     The  hyaline  plate  on 

the  antepenult  segment  is  incorrectly  represented  as  depressed 
in  the  middle. 

9.  Fifth  foot  of  the  female. 

10.  Fifth  feet  of  the  male. 

11.  Cyclops  ater  Herrick.     Fifth  foot. 

12.  "        ater  Herrick.     Fourth  foot. 

13.  "       capilliferus  Forbes.     Antenna. 
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PLATE  VI. 


EXPLANATION    OF    PLATE   VII. 


Diaptomiis  albuquerquensis  Herrick. 

Fig. 

1.  Dorsal  view  of  the  female.     Appendages  omitted.     Camera. 

2.  Lateral  view^with  antenna  and  egg  sac.     Camera. 

3.  Dorsal  view  of  the  abdomen.     Camera. 

4.  One  of  the  feet  of  the  fifth  pair  in  the  female.     Camera. 

5.  Second  antenna. 

6.  Jaw  and  its  palp. 

7.  Outer  maxilliped. 

8.  Foot  of  the  first  pair. 

9.  Foot  of  the  second  pair. 

10.  Extremity  of  the  male  right  antenna. 

11.  The  fifth  feet  of  the  male.     Camera. 
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PLATE  VII. 


EXPLANATION   OF   PLATE   VIII. 


23 


Fia. 

1.  Diaptomus  gibber  Poppe.     Fifth  foot  of  male. 

2.  "  roubaui  Eichard.     Fifth  foot  of  male. 

3.  "  salimis  Daday.     Fifth  foot  of  male. 

4.  "  wierzejskii  Eichard.     Fifth  foot  of  male. 

5.  "  richardi  Schmeil.     Fifth  foot  of  male. 

6.  "  incoiigrueiis  Poppe.     Fifth  foot  of  male. 

7.  "  lobatus  Lilljeborg.     Fifth  foot  of  male. 

8.  "  mirus  Lilljeborg.    Fifth  foot  of  male. 

9.  "  minutus  Lilljeborg.     Fifth  foot  of  male. 

10.  "  siciloides  Lilljeborg.     Fifth  foot  of  male. 

11.  "  theeli  Lilljeborg.     Fifth  foot  of  male. 

12.  "  fraueiseanus  Lilljeborg.    Fifth  foot  of  male. 

13.  **  signicaiidatus  Lilljeborg.     Fifth  foot  of  male. 

14.  "  serricoriiis  Lilljeborg.     Fifth  foot  of  male. 

15.  *'  laciniatiis  Lilljeborg.     Fifth  foot  of  male. 

16.  **  fraiiciscanus  Lilljeborg.     Antepenultimate  joint  of 

right  male  antenna. 

17.  "  trybonii  Lilljeborg.     Antepenultimate  joint  of  right 

male  antenna. 
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PLATE  VIII. 


EXPLANATION    OF    PLATE    IX. 


Fig. 

1.  Diaptomiis  gracilis  Sars.     Fifth  foot  of  male. 

2.  "  amblyodoii  Marenzeller.     Fifth  foot  of  male. 

3.  "  oregonensis  Lilljeborg.     Fifth  foot  of  male. 

4.  **  tryl>omi  Lilljeborg.     Fift  foot  of  male. 

5.  "  castor  Jurine.     Fifth  foot  of  male. 

6.  "  lilljeborgi  De  Guerne  and  Richard.    Fifth  foot  of 

male. 

7.  "  cceriileus  Fischer.     Fifth  foot  of  male. 

8.  **  glacialis  Lilljeborg.     Fifth  foot  of  male. 

9.  "  leptopus  Forbes.     Fifth  foot  of  male. 

10.  "  sigiiicaudatus  Lilljeborg.     Abdomen. 

11.  "  roubaui  Richard.     Abdomen. 

12.  "  serricornis  Lilljeborg.      Antepenult  joint  of  right 

male  antenna. 

13.  "  wierzejskii  Richard.     Antepenult  joint  of  right  male 

antenna. 


Zooi,.   Survey  of  Minn.,   II,    1895. 


PLATE   IX. 


EXPLANATION   OF   PLATE   X. 


Fig. 

1.  Diaptomus.lumlioltzi  Sars.    Fifth  foot  of  male. 

2.  "  baccillifer  Koebel.     Fifth  foot  of  male. 

3.  "  pectiiiicornis  Wierzejski.     Fifth  foot  of  male. 

4.  "  denticornis  Wierzejski.     Fifth  foot  of  male. 

5.  "  orientalis  Brady.     Fifth  foot  of  male. 

6.  "  zachariasi  Poppe.     Fifth  foot  of  male. 

7.  "  asiaticus  Uljanin.     Fifth  foot  of  male. 

8.  "  tatricus  Wierzejski.     Fifth  foot  of  male. 

9.  "  tyrrelli  Poppe.     Fifth  foot  of  male. 

10.  "  afHiiis  Uljanin.     Fifth  foot  of  male. 

11.  "  eiseni  Lilljeborg.     Fifth  foot  of  male. 

12.  "  laciniatus  Lilljeborg.     Abdomen. 

13.  "  trybomi  Lilljeborg.     Abdomen. 

14.  Heterocope  salieiis  Lilljeborg.     Fifth  foot  of  male. 

15.  "  borealis  Fischer.     Fifth  foot  of  male. 

16.  Broteas  falcifer  Loveu.     Third  maxilliped. 
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PLATE  X. 


EXPLANATION    OF   PLATE   XI. 


Fig. 

1.  Epischura  nevadensis  Lilljeborg.     Fifth  feet  of  male. 

2.  "  nordenskioeldi  Lilljeborg.     Fifth  feet  of  male. 

3.  Heterocope  appeiidiciilata  Sars.    Fifth  feet  of  male. 

4.  Epischura  nevadensis  var.  columbise  Forbes.   Fifth  feet  of  male. 

5.  "  nordenskioeldi  Lilljeborg,     Abdomen. 

6.  "  nevadensis  Lilljeborg.     Abdomen. 

7.  "  columbiae  Forbes.     Abdomen. 

8.  "  nevadensis  Lilljeborg.     Fifth  foot  of  female. 

9.  "  nordenskioeldi  Lilljeborg.     Fifth  foot  of  female. 

10.  "  nevadensis  var.    colunibise    Forbes.     Fifth    foot    of 

female. 

IL  Poppella  guernei  Eichard.     Fifth  feet  of  male. 

12.  Eurytemora  velox  Lilljeborg.     Fifth  feet  of  male. 

13.  Boeckella  brasiliensis  Lubbock.     Eight  fifth  foot  of  male, 

14.  "         triarticulata  Lubbock.     Eight  fifth  foot  of  male. 

15.  Centropages  brevicaudatus  Brady.     Abdomen. 

16.  "  brevicaudatus  Bradv.     Fifth  feet  of  female. 
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PLATE  XL 


EXPLANATION    OF   PLATE   XII. 


Osphranticum  labronectum  (Potamoichetor). 


Fig. 

1. 

Male. 

2. 

Antennule. 

3. 

Maxilliped. 

4. 

Fifth  feet  of  the  male. 

5. 

Palp  of  the  mandible. 

6. 

End  of  the  abdomen. 

7. 

Feet  of  the  first  pair. 

8. 

Eye. 

Cyclops  ater. 

9. 

Female. 

10. 

Abdomen. 

11. 

Maxilliped. 

12. 

Antenna. 

13.  Osphranticum  labronectum.    Maxilla. 

14.  "  labronectum.    Antenna. 
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PLATE  XII. 


EXPLANATION   OF   PLATE   XIII. 


Alonella  pulchella. 

Fig. 

1.  Female. 

2.  EeticulatioDS. 

3.  Post-abdomen. 

4.  Alona  modesta.    Male. 

Diaptonius  siiuilis. 

5.  Female 
5a.  Jaw. 

6.  Fifth  foot  of  the  male. 

7.  Fifth  foot  of  the  female. 

Diaptonius  luinnetonka. 

8.  Fifth  foot  of  the  male. 

9.  Fifth  foot  of  the  female. 

10.  Abdomen  of  the  female. 

11.  Diaptonius  stagnalis.    Margin  of  the  last  thoracic  segment. 

12.  "  sanguineus.    Margin  of  the  last  thoracic  segment. 

13.  "  stagnalis.    Fifth  foot  of  the  male. 

14.  Epischura  fluviatilis.    Abdomen  of  the  male. 

15.  "  lacustris.    Fifth  feet  of  the  male. 

16.  "  fluYiatilis.    Fifth  feet  of  the  male. 

17.  Biaptomus  pallitlus.    Inner  ramus  of  the  fifth  feet  of  the  male. 

18.  ' '  sicilis.    Inner  ramus  of  the  fifth  feet  of  the  male. 
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PLATE  XIII. 


EXPLANATION    OF   PLATE   XIV. 


Cyclops  viridis  var.  americanus  Marsh. 

Fig. 

1.  Female  from  above. 

2.  Antenna  and  antennule. 

3.  Foot  of  the  first  pair. 

4.  Foot  of  the  third  pair. 

5.  Foot  of  the  fourth  pair. 

6.  Caudal  stylet. 

7.  Fifth  foot. 

8.  Sixth  foot  of  the  male. 

9.  Antenna  of  the  male. 

Specimens  from  Albuquerque,  New  Mexico. 
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PJ.ATE   XIV. 


|fff^ 


EXPLANATION   OF   PLATE   XV. 


Cyclops  signatus  var.  coronatus. 
Fig. 

1.  Outline  from  above  of  a  mature  female. 

2.  Outline  of  a  male. 

3.  Fifth  foot. 

4.  One  of  tlie  fourth  pair  of  feet. 

Cyclops    signatiis   var.  tenuicornis. 


5.  Tip  of  the  antenna  of  the  female. 

6.  Fifth  foot. 

7.  Stylet  of  the  female. 


Cyclops  serrulatiis. 


8.  Foot  of  the  second  pair. 

9.  Foot  of  the  fourth  pair. 

10.  Fifth  foot. 

11.  Stylet  of  the  female.     Type. 
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PLATE  XV. 


EXPLANATION   OF   PLATE   XVI. 


Cyclops  leiickarti  Sars. 

Fig. 

1.  Camera  outline  of  body  seen  from  above. 

2.  Antenna.     Camera. 

3.  Caudal  stylet.     Camera. 

4.  Terminal  segments  of  antenna  to  show  armature. 

5.  Fifth  foot.     Camera. 

6.  Outer  raaxilliped.     Camera. 

7.  Inner  maxilliped.     Camera. 

8.  Foot  of  first  pair.     Camera. 

9.  Foot  of  second  pair. 

10.  Foot  of  fourth  pair.     Camera. 

11.  Opening  of  the  spermatheca. 


ZooL.   Survey  of  Minn.,   II,    1S95. 


PLATE  XVI. 


EXPLANATION    OF   PLATE  XVJL 


Cyclops  plialeratus. 

Fig. 

i.  Outliue  of  the  male  from  above. 

2.  Stylet  of  the  male. 

3.  Fifth  and  sixth  feet  of  the  male. 

4.  Antenna  of  the  male. 

5.  Antenna  of  the  female. 

6.  Fifth  foot  of  the  female. 

7.  Fonrth  foot. 

Cyclops  fimbriatus. 

8.  Stylet. 

9.  Antenna  of  the  female. 


Cyclops  lauguidus. 


10.  Antenna  of  the  female. 

11.  Fifth  foot. 
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PLATE  XVII. 


EXPLANATION   OF   PLATE   XVIIL 


Cyclops  leuckarti. 

Fig. 

1.  Slender  form. 
a.     Abdomen. 

h.  Labrum. 

'c.  Antenna. 

d.  Fifth  foot. 

€.  Feet  of  fourth  pair. 

/.  Feet  of  second  pair. 

g.  Feet  of  first  pair. 

li.  Antenuule. 
Maxilliped. 

j.  Mandible. 

Cyclops  phaleratiis. 

2.  Ventral  view  of  female. 

2a.  Part  of  the  abdomen  of  the  male  with  sixth  foot. 

26.  Antenna. 

2  c.  Labrum. 

2d.  Pair  of  feet. 


Cyclops  bicolor. 


3.  Lateral  view. 

3fl.  Abdomen. 

36.  Foot  of  the  fourth  pair, 

3c.  Antenna. 

3tZ.  Labrum. 

3e.  Receptaculum. 
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PLATE  XVIII. 


EXPLANATION    OF   PLATE   XIX. 


Fig. 
1. 


2. 

3. 
4. 

5. 


Cyclops  plialeratus.    Female. 

Cyclops  semilatus. 

Male, 

Under  surface  of  abdomen. 
Last  joints  of  antenna  of  the  female. 

First  foot.     The  spine  of  the  distal  segment  of  outer  ramus  is 
incorrectly  shown  as  curved. 


Fourth  foot. 
Stylets, 
Fifth  foot. 
Antenna, 


Cyclops  diaphamis. 


10. 
11. 


Abdomen. 
Fifth  foot. 


Cyclops  gracilis. 


12, 
13. 


Stylets. 
Antenna, 


Cyclops  varicans. 
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PLATE  XIX. 


EXPLANATION    OF   PLATE   XX 


Fig. 

1 .  Female. 

2.  Mandible. 

3.  MaxillcT. 

4.  Stylet. 

5.  Fifth  foot. 

6.  Maxillipedes. 

7.  Antenna. 


Cyclops  sigrnatus  var.  teniiicornis. 


8.  Abdomen. 

9.  Antenna. 

10.  Fifth  foot. 

11.  Male  antenna. 


Cyclops  signatus. 


Cyclops  parcus. 


12.  Abdomen. 

13.  Antenna. 

14.  Fifth  foot. 

15.  Eeceptaculum  seminis. 


Cyclops  adolescens 


16.  Abdomen. 

17.  Foot. 

18.  Antenna  of  female. 

19.  Eye. 

20.  Antenna  of  male. 

21.  Cyclops  signatus. 


End  of  antenna. 
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PLATE  XX. 


EXPLANATION   OF   PLATE   XXL 


Cyclops  moclestus. 

Fig. 

1.  Side  view. 

2.  End  of  the  abdomen. 

3.  Outer  ramus  of  first  foot. 

4.  Outer  ramus  of  second  foot. 

5.  Fifth  foot. 

Cyclops  ptaaleratiis. 

6.  Fourth  foot. 

7.  Outer  ramus  of  first  foot. 

8.  Fifth  foot. 

9.  Caudal  stylets. 

10.  Antenna  of  young,  otherwise  perfect. 

11.  Cyclops  fimbriatus.    End  of  abdomen. 

12.  "         bicolor.    Abdomen. 


Cyclops  ater. 

13.  Inner  ramus  of  first  foot. 

14.  Outer  ramus  of  first  foot. 

15.  Outer  ramus  of  fourth  foot. 

16.  Cyclops  sigiiatiis.    Fourth  foot. 

17.  "        ater.    Inner  ramus  of  fourth  foot. 

18.  "        ater.    Stylet. 

19.  "        sp.?    Firstfoot. 

20-21.     "        sp.?    Terminal  segments  of  fourth  foot. 

22.  "        parens.    Fifth  foot. 

23.  Chydorus  globosiis.    First  foot  of  male. 
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PLATE  XXI. 


EXPLANATION   OF   PLATE   XXIL 


Canthocauiptus  niiuuesotensis. 

Fig. 

1.  First  foot, 

2.  Stylets. 

3.  Antenna  of  female. 

4.  Fifth  foot  of  female. 

5.  Fifth  foot  of  male. 

6.  Antenna  of  male. 

7.  Daphnia  hyaliua  (D.  galeata).    Young. 

8.  "  "  "  Male. 

9.  Caniptocerciis  leucocephaliis.    Male. 

10.  Aloiiella  excisa.    Male. 

Cyclops  iusig^nis. 

11.  Outer  ramus  of  the  first  foot. 

12.  Fifth  foot. 

13.  Fourth  foot. 

14.  Stylet. 

15.  Worm  parasitic  in  arterial  sinus  of  Daphnia  schaefferi. 
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PLATE  XXII. 


EXPLANATION   OF   PLATE    XXIII. 


Cyclops  brevispinosus. 

Fig. 

1.  Stylet. 

2.  Antenna. 

3.  Outer  ramus  of  fonrtli  foot,  terminal  segment. 

4.  Fifth  foot. 


5. 

Cyclop)" 

;  i^quoreus.    After  Brady. 

6. 

insigiiis.    Abdomen. 

7. 

insignis.    Eeceptaculum,  after  Schmeil. 

8. 

parens.    Fourth  foot. 

9. 

bisetosus.     Eeceptaculum,  after  Schmeil, 

10. 

bisetosus.    Stylet. 

11. 

bisetosus.    Fifth  foot. 

12. 

streimus.    Eeceptaculum,  after  Schmeil 

13. 

stremius.    Fifth  foot. 

14. 

abyssorum.    Fourth  foot. 
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PLATE  XXIII, 


EXPLANATION  OF  PLATE  XXIV. 


Fig. 

1.    Ergasilus  depressus.    Male. 

Cyclops  leuckarti,  deep-water  variety,  =  C.  temiissimus. 


% 

Stylets. 

3. 

Fifth  foot. 

4. 

Aiitennule. 

5. 

Fourth  feet. 

G. 

Antenna  of  male. 

Cyclops  brevispinosus. 

T 

Stylet. 

8. 

Inner  maxilliped. 

9. 

Swimming  foot. 

10. 

Fifth  foot. 

1]. 

Antennule. 

12. 

Opening  of  receptaculura. 

13. 

Cyclops  sp.?  Nauplins. 
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PLATE  XXIV. 


EXPLANATION   OF   PLATE   XXV. 


Cyclops  iiigens. 

Fig. 

1.  First  segment  of  abdomen  of  female. 

2.  Antenna. 

3.  Fifth  foot. 

4.  Antenna  of  young  male. 

5.  Stylets  of  mature  female. 

6.  Stylets  of  young  male. 

7.  Maxilliped. 

8.  Mandible. 

Cyclops  flmbriatiis. 

9.  Female  from  above. 

10.  Antenna. 

11.  Terminal  portion  of  abdomen. 

12.  Female  fifth  foot. 

13.  Second  antenna. 

14.  Nauplius  form. 
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PLA  IE  XXV. 


EXPLANATION   OF   PLATE   XXVL 


Cyclops   fluviatilis. 

Fig. 

1.  Female  from  above. 

2.  .  Antenna. 

3.  Antenna  of  young. 

4.  Abdomen  of  young. 

5.  Foot  of  youDg. 
G.  Foot  of  adult. 

7.  Fifth  foot. 

8,  Eye. 

9.?   (Should  have  been  cut  out.) 

10.  Cyclops  seiTulatiis.    Young  from  above. 

Daphiiella  braclijiira. 

11.  Female.     Lateral  view. 

12.  Male. 

13.  Edge  of  valves. 

14.  Abdomen  of  male. 

15.  Abdomen  of  female. 

16.  Antenna  of  male. 
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PLATE  XXVI. 


EXPLANATION   OF    PLATE   XXVII. 


Daphnia  kalbcrgensis. 


Fourth  foot. 

Outer  ramus  of  first  foot. 

Typical  form. 


Fig. 

1.  Of  moderate  size. 

2.  Antenuule  of  male. 

3.  Head  of  variety. 

4.  Cyclops  piikhelliis  (tliomasi). 

5.  "      piilchellns  (tliomasi). 

6.  Dapliiiiji  hyaliiia  (D.  galeata). 

7.  Cyclops  tliomasi.    Fifth  foo  . 

8.  "      tliomasi.    Stylet. 

9.  Cyclops  (iiisectus?).    Fourth  foot. 

10.  IJytliotrephes  longiniaiius.    Female. 

11.  A  curious  large  j)rotozoan;   a.  infundibulum  frame  work;     h. 

pulsating  vacuole;  c,  nucleus;  d.  food  and  digested  matter;  e. 
protective  rods;  11a.  spicules  of  the  infundibulum. 


ZooL.   Survey  of  Minn.,   II,    1895. 


PLATE  XXVII. 


EXPLANATION   OF   PLATE   XXVIII. 


Cycloi»s  capilliferiis  Forbes. 

Fig. 

1.  Female. 

2.  Leg  of  the  fourth  pair.     The  terminal  spine  of  the  outer  ramus 

is  represented  too  broad. 

3.  Leg  of  first  pair. 

4.  Fifth  foot. 

Cyclops  pulchellus  ("tlioiiiasi"). 

5.  Leg  of  first  pair. 

6.  Leg  of  second  pair. 

7.  Leg  of  fourth  pair. 

8.  Fifth  foot. 

All  the  figures  are  copied  from  Forbes. 
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PLATE  XXVI II. 


EXPLANATION   OF   PLATE   XXIX. 


CantLocaniptns  illiuoisensis. 

Fig. 

1.  Antenna  of  female. 

2.  Fifth  foot  of  female. 

3.  Antennule. 

4.  First  foot. 

5.  Caudal  stylet. 

Canthocamptiis  uorthumbricvis  var.  americanus, 

6.  Fifth  foot  of  female. 

7.  Antenna  of  female. 

8.  Maxilliped. 

9.  Caudal  stylet. 

10.  Antenna  of  male. 

11.  First  foot. 

12.  Fourth  foot. 

13.  Fifth  foot  of  male. 

14.  Frontal  area. 

15.  Caulhocaniptus  temiieaiidis.    Stylets. 

16.  ^'  teiiuicaudis.    Fifth  foot  of  female. 

Cyclops  serrulatus. 

17.  Fifth  foot. 

18.  Fourth  foot. 

19.  Outer  ramus  of  first  foot. 

Canthocamptiis  northumbriciis. 

20.  Inner  ramus  of  third  male  foot. 

21.  Beak. 

22.  Maxilla. 
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PLATE  XXIX. 


EXPLANATION   OF   PLATE   XXX. 


Fig. 

1.     Cyclops  fliiviatilis  Herrick.     Immature  female. 
Cyclops  varicans  Sars. 


2. 

Female  from  above. 

3. 

Caudal  stylets. 

4. 

Antenna  of  female. 

5. 

Maxillipedes. 

6. 

Feet  of  first  pair. 

7. 

Feet  of  fourth  pair. 

8. 

Fifth  foot. 

Cyclops  ; 

9. 

Caudal  stylets,  after  Schmeil. 

10. 

Eeceptaculum. 

11. 

Fifth  foot. 
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I'LATE  XXX. 


EXPLANATION    OF   PLATE   XXX [. 


Marsliia  albiiqiierquensis  Herrick. 

Fig. 

1.  Antenna  of  female. 

2.  Antennule. 

3.  End  of  mandible. 

4.  Anterior  maxilliped, 

5.  Posterior  maxilliped. 

6.  Caudal  stylet  of  female. 

7.  First  foot  of  female. 

8.  Outer  ramus  of  second  foot. 

9.  Third  foot. 

10.  Fourth  foot. 

11.  Fifth  foot,     (a)  variety,  (b)  type. 

12.  Caudal  stylet  of  male.     The  union  of  the  two  setse  is  imperfectly 

figured.     They  form  a  U-shaped  symmetrical  union. 
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PLATE  XXXI. 


EXPLANATION    OF   PLATE   XXXIL 


Marsliia  albiiquerquensis. 

Fig. 

1.  Antenna  of  male. 

2.  Antemnile. 

3.  Fifth  foot  of  male. 

4.  Fourth  foot  of  male. 

5.  First  foot  of  male. 

Marsliia  brevicaiidata  Herrick. 

6.  Male. 

7.  Caudal  stylet  of  male 

8.  Fifth  foot  of  male. 

9.  Filth  foot  of  female. 

10.  Antenna  of  female. 

11.  Posterior  maxilliped. 

12.  Antenna  of  male. 

13.  Second  foot. 
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PLATE  XXXII. 


EXPLANATION   OF   PLATE   XXXIIL 


Fig. 

1.  Cyclops  signatiis  var.   teiiuicornis.      Caudal   stylet.      A   case 

where  the  inner  aspect  is  ciliate! 

2.  Fourth  foot  of  same. 

Caiithocaniptus  uorthiiinbricus  var.  americanus. 

8.     Caudal  stylet. 

4.  Maxilliped. 

5.  Fifth  foot. 

Diaptomus  hircus. 

6.  Left  fifth  foot  of  male. 

7.  Right  fifth  foot  of  male. 

8.  Fifth  foot  of  female. 

Diaptonins  sancti-patricii. 

9.  Fifth  foot  of  male. 

10.  Fifth  foot  of  female. 

11.  Ai^pendages  of  penultimate  joint  of  right  male  antenna. 

Figs,  (ill  are  after  Brady. 
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PLATE  XXXIII. 


EXPLANATION    OF   PLATE   XXXIV. 


Cyclops  parens  Herrick. 

Fig. 

1.  Camera  outline  of  female,  elongate  form. 

2.  Antenna  of  female.     The  relative  length  of  the  setae  of  the  apical 

joint  is  not  quite  accurately  figured. 

3.  Caudal  stylet  of  elongate  form. 

4.  Eeceptaculum  seminis. 

5.  Fifth  foot. 

6.  Foot  of  first  pair. 

7.  Foot  of  second  pair. 

8.  Foot  of  fourth  pair. 
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PLATE   XXXIV. 


EXPLANATION    OF   PLATE    XXXV. 


Fig. 

14.  Daphiiia  pulex  var.  iiasutus. 
5.  "        similis.     Oatliue  of  head  and  (a)  beak. 

0.  Leptotlora  li.valiiia.    Seen  from  above. 

7.  "        liyalina.     Larva. 

8.  Latoiia  setitVra.    Female. 

9.  Limiiosida  froutosa.    Female. 

10.  "  froutosa.    Antenunle  of  male. 

11.  Holoppdiuni  gibbenim.    Female. 

12.  Sitla  elon^ata.     Head  outline. 

13.  "     crysfallina.     Head  outline  of  young  female. 

14.  "     cr.vstalliiia.     Antennule  of  male. 

15.  "     crystallsiia.    Antennule  of  female. 

16.  (Dapliuia  byalina)  "D.  galeata."    Outline  of  head. 

17.  "  "         "D.  vitrea."    Outline  of  head. 


ZooL.   Survey  of  Minn.,    II,    1S95. 


PLATE  XXXV. 


EXPLANATION   OF   PLATE   XXXVL 


Fig. 

1.  Aloiia  sp  ? 

Pseviclosicla  triclentata. 

2.  Female  from  above. 

3.  Autennule  of  female. 

4.  End  of  post-abdomen. 

5.  First  foot. 

6.  Maxilla. 

Moiuaclaphnia  alabaiuensis. 

7.  Post-abdomen. 

8.  Antenna. 

9.  Female  viewed  from  side. 

10.  Autennule. 

11.  One  of  the  feet  of  Pseudosida. 
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I'LATE  XXXVI. 


EXPLANATION    OF   PLATE  XXXVJI. 


Sida  crystallina. 

Fig. 

1.  Female. 

2.  First  foot. 

Daphnella  brandtiana. 

3.  Side  view. 

4.  Antennule. 

6,     Inferior  augle  of  shell. 
6.     Claw  of  post-abdomen. 
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PLATE   XXXVII. 


EXPLANATION   OF   PLATE   XXXVIII. 


L<atonopsis  occidentalis. 

Fig. 

1.  Female  from  above. 

2.  Epliippial  (?)  female  from  the  side. 

3.  Ordiuary  female  from  the  side. 

4.  Antennse  with  usual  armature. 

5.  Inferior  angle  of  shell. 

6.  Antennule. 
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PLATE  XXXVIir. 


^      \ 


EXPLANATION    OF   PLATE   XXXIX 


Moina  rectirostris  Mueller. 
Fig. 

1.  Female  with  summer  ova. 

2.  Portion  of  the  shell  near  the  postero-inferior  angle. 
'6.     Post-abdomen. 

4.  Autennule. 

Moina  brachiata  "Jurine. 

5.  Female  with  summer  ova. 

6.  Anteunule.     The  lateral  flagellum  is  omitted. 

7.  Post-abdomen, 

8.  First  foot  of  female. 

0.     Moina  paradoxa  Weismann.     Ordinary  form. 


ZooL.  Survey  of  Minn.,   IT,    1895. 


PLATE  XXXIX 


EXPLANATION  OF  PLATE  XL 


Moiua  paracloxa  Weismann. 

Fio. 

1.  Adult  female  with  ephippium.     A utennfe  omitted. 

2.  Male,  from  the  side. 

'3.     Adult  female  with  summer  eggs,  seen  from  below, 

4.  View  of  the  head,  from  the  side.     Sf,  stomach ;  cce,  coecum  of  same; 

Br,  brain;  ani,  antennule;  /,  flagellum  of  same;  lb,  labrum;  cesj 
oesophagus;  ey,  eye;  mb,  mandible. 

5.  First  foot  of  male. 
(5.     Antennule  of  male. 
7.     First  foot  of  female. 

All  the  figures  are  camera  drawings  from  New  Mexican  specimens. 
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PLATE  XL. 


EXPLANATION    OF    PLATE   XLI. 


Fig. 
1. 

la. 

2. 

3. 


4. 

5. 
6. 
7. 
7a. 

s. 

9. 
10 
11. 
12. 

13. 
14. 
15. 
16. 

17. 
18. 
19. 
20. 
21. 
22. 
23. 


Moina  paradoxa.  Abdomen  of  female  from  MinDesota. 
'•  '•  Spine  from  post-abdomen, 

"       rectirostris.    Post-abdomen. 

"      paradoxa.  Head  of  female,  showing:  (a)  eye  with  pigment 
and  lenses,  (b)  supra- oesophageal  ganglion,  antennule 
with  (c)  its  muscles,  (tZ)  its  nerve,  and  (e)its  terminal 
sensory   filaments,  (/)   the  ctecum   of  stomach,    ([/) 
optic  ganglion,  (/?)  stomach,  (^)  oesophagus,  (j)  the 
muscles  which  move  the  eye,  also  part  o(  the  labrum. 
paradoxa.    Autenute. 
rectirostris.   Ephippium. 
paradoxa.  Ephippium. 
"  Seminal  cell, 

*'  A  group  of  seminal  cells  less  magnified. 

rectirostris.  Seminal  cells, 
paradoxa.    First  foot  of  male, 

rectirostris.    First  foot  of  male.     (From  Weismann). 
"  Male,     (From  Weismann), 


Ceriodapliiiia  rotunda, 
punctala. 


Head. 


pulchella.        '• 

reticulata.       '' 

quadraugula.  " 

"  "       (Variety.) 

"  Post-abdomen, 

pulchella.  " 

megops.  " 

reticulata.  " 

laticaudata.  " 

rotunda.  " 


Figures  12-23  are  after  P.  E,  Mueller,) 
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PLATE  XLl. 


EXPLANATION    OF   PLATE    XLIL 


Fig. 

1.  Ceriodaphiiia  rotunda.    Male  (after  Kurz). 

2.  ''  al.abanieiisis.    Female. 

3.  ''  reticulata.     Post-abdomen  of  male  with  opening  of 

vas  deferens  (after  Weisraann). 

4.  "  consors? 

Ceriodapliiiia  scitula. 

5.  Head  of  female. 
H.     Post-abdomen. 

7.  Autennule  of  male. 

8.  Semen  cells  of  male. 

0.     Scapholeberis  angiilata.    Adnlt  female. 
9a.  "  angiilata.    First  foot. 

10.  "  armata.    Adult  female. 

11.  "  armata.    From  below. 

Ofryoxus  gracilis. 

12.  Young. 

13.  Labrum. 
11.     Antennule. 

15.     Last  foot.     Purple  pigment  in  lower  part. 
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PLATE  XLII. 


EXPLANATION    OF    PLATE   XLIIL 


Moina  bracliiata 

Fig. 

1.  Leg  of  fifth  pair,  after  Lund. 

2.  Leg  of  third  pair. 

3.  Ceriodaphnia  reticulata.    Leg  of  fifth  pair. 

Scaplioleberis  inucronata. 

4.  Post-abdomen. 

5.  Foot  of  second  pair. 
(>.     Foot  of  fourth  pair. 

7.     Female,  seen  from  above. 


ZooL.   SuKVKv  OF   Minn.,   II,    1895. 


PLATE  Xi.III. 


EXPLANATION    OF    PLATE    XLIV. 


Ceriodaplinia  scitiiia. 
2.     Post-abdomen. 


Fig. 

1.     Head. 


3.  Post-abdomeD. 

4.  Head. 


5.  Post- abdomen. 

6.  Head. 


Ceriodaplinia  reticulata. 


Ceriodaplinia  consors. 


7.     SimocepliJilus  vetulus.    Foot  of  second  pair. 
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PLATE  XLIV. 


EXPLANATION    OF    PLATE   XLV. 


Fig, 

1.  Ceriodaphnia  scitiila  (small  variety).     Ephippial  female. 

2.  Bosniiiia  longirostris. 

3.  "        lilljeborgii.     After  P.  E.  Mueller. 

4.  "        Hook  on  the  first  foot  of  male. 

5.  Scapoleberis  nmcronata. 
G.  "        comuta.    Head. 

7.  "        aiigulata.    Head. 

7a.  "        angulata.    Angle  of  shell. 

8.  Pleuroxiis  tlenticulatus.    Male. 

9.  Simocephalus  americaiius.    Head  of  female. 

10.  Eosmiua.     Post- abdomen  of  male  (after  Weismann). 
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PLATE  XLV. 


EXPLANATION    OF   PLATE    XLVL 


Acantlioleberis  curvirostris. 


Fig. 

1.  First  foot. 

2.  Fourth  foot. 

3.  Fifth  foot. 

4.  Lateral  view  of  female. 


Simocephalus  clapbnoides. 


5.  Lateral  view. 

6.  Lower  posterior  angle  of  shell. 

Eiirycercus  lainellatiis. 

7.  First  foot. 

8.  Caudal  claws. 

9.  Drepauothrix  (leutata.    Post-abdomen  of  male.     After  Birge. 
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PLATE  XLVl. 


EXPLANATION    OF    PLATE   XLVJL 


Diaptoiiiiis  mississippien^is  Marsh. 


I'lG. 


1.  Fifth  foot  of  male. 

2.  Abdomen  of  female. 

3.  Fifth  foot  of  female. 


Diaptoniiis  birg-ei   Marsh. 

4.  Fifth  foot  of  male. 

5.  Fifth  foot  of  female. 

6.  Terminal  joints  of  male  antenna. 

Cautbocamptiis  iiiimitus. 

7.  Lateral  view  of  male.     ["Vf,  testis;  />,  cephalic  ganglion;  c,  blood 

sinus   or  dorsal  vessel  surrounding  the  intestine;  <7,  anus;  e, 
oesophagus;/,  frontal  sensory  plate."] 

8.  Caudal  stylet. 

9.  Antenna  of  male. 

10.  Antennule. 

11.  Foot  of  first  pair. 

12.  Foot  of  second  pair. 

13.  Foot  of  third  pair. 

14.  Foot  of  fourth  pair. 

15.  First  maxilliped. 

16.  Mandible. 

17.  Spermatophore. 

18.  Foot  of  third  pair  of  male. 

19.  Foot  of  fifth  pair  of  male. 

20.  Foot  of  fifth  pair  of  female. 

21.  Maxilla. 
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PLATE  XLVII. 


EXPLANATION    OF   PLATE   XLVIIL 


Phyllopod  Larvae. 

Fig, 

1.  Larva  of  lAmnetes  0.33  mm.  long.     A^,  first  antenna;  A^,  swim- 

ming antenna;  Md,  mandibular  palp;  e,  eye;  I,  lens;  L,  liver 
budding  from  anterior  part  of  stomach;  s,  sensory  filament; 
m,  muscles  of  rectum. 

Ijarva  of  Cliirocepbaliis. 

2.  Yiew  from  below. 

3.  Caudal  stylet. 

4.  Head,  showing  organs  of  one  side.     L,  liver. 

5.  Muscles  of  swimming  antennas. 

6.  Maxilla. 

7.  End  of  abdomen  of  an  older  individual. 
S.  Mandible  and  palpus  (^)  in  this  stage. 
9.  Antenna  of  female. 

10.  Antenna  of  male,    p,  inner  ramus;  g,  frontal  organ. 

11.  Part  of  Limnetes  older  than  Fig.  1. 

12.  First  abdominal  segment  of  female  seen  from  below.      This  plate 

illustrates  the  relation  between  the  Phyllopoda  and  the  Gladocera 
on  one  hand  (Limnetes)  and  the  Gopepoda  on  the  other  (Chiro- 
cephalus). 
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PLATE  XLVIII 


EXPLANATION    OF    PLATE   XLIX. 


Fig. 

1.  Young  female. 

2,  Head  of  female. 
2a.  Post- abdomen. 


3.  Young  female. 

4.  Young. 

5.  Post  imago. 


Daphnia  minnehaba. 


Daphuia  Iiyaliua. 


Daphnia  dubia. 


7.  Young. 

8.  Older  female. 


ZooL.  Survey  of  Minn.,   II,    1895. 


PLATE  XLIX. 


EXPLANATION    OF   PLATE   L. 


Fig. 

1.  Daphnia  miimehaba.    Male. 

2.  "       niiiinehaha.    Part  of  feet  of  first  and  second  pair. 

3.  Canthocamptus  hibernicus.    Antenna  of  female. 

4.  ' '  liiberiiiciis.    Fifth  foot  of  female. 

5.  "  paliistris.     Antenna  of  male. 

6.  '•  trispiuosus.    Fifth  foot  of  female. 

7.  "  luiiiutiis.     Young, 

8.  "  minutus.    Nauplius  form. 

9.  Pseudo-sida  tridentata.     Adult  female,  antennule,  labrum,  angle 

of  shell,  and  post-abdomen. 

10.  Daphnia  miniiesotensis.    Young  female. 

11.  "       miiiuesoteusis.    Post-imago. 

12.  "       miniiesotensis.    Beak. 
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PLATE  L. 


EXPLANATION  OF  PLATE  LL 


Daphiiia   schsefleri. 

Fig. 

1.  Post  abdomen  of  female. 

2.  Post-abdomen  of  male. 

3.  Male  antennule. 

4.  Brain  and  nerves.     Inf.    oe.   g.,  infra-oesophageal  ganglion  with 

nerves  to  antennae;  oe.,  oesophagus;  n.  f.,  frontal  nerve;  g. 
opt.,  optic  ganglion;  m.  opt.,  muscles  which  move  the  eye; 
p.  f.,  pigment  fleck;  n.  opt.,  0[)tic  nerve. 

5.  Posterior  part  of  embryo. 

6.  Eurycercus  lamellatus.     Heart,  showing  the  anterior  bifid  por- 

tion between  the  lobes  of  which  is  the  arterial  opening  and 
valve.  The  vaned  arrows  represent  deeper  currents  while 
the  unvaned  indicate  superficial  ones.  The  dotted  line  rep- 
resents the  position  of  the  puls:iting  membrane  separating  the 
venous  from  the  arterial  currents  and  seen  in  section  at  (a). 

7.  Daphnia  similis.    Anterior  part  of  the  nervous  system  seen  from 

below,  a,  optic  nerve;  b,  optic  ganglion;  c,  frontal  nerve; 
d,  nerve  to  antennules;  e,  commissure  connecting  upper  and 
lower  oesophageal  ganglion;  f,  nerves  to  antennae  and  mandi- 
bles.    [After  Claus.] 
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PLATE  LI. 


EXPLANATION  OF  PLATE  LII. 


Daphnia  luinnehaha. 


Fie. 

1.  Ephippial  female. 

2.  Post-abdomen. 

3.  Antennule  of  male. 


4.  Female. 

5.  Post-abdomen. 


Daplinia  exUis. 


Simocephalus  vetulus. 

6.  Caudo- ventral  angle  of  shell.     The  markings  are  on  the  outer 

lamina. 

7.  Margin  of  shell  cephalad, 

8.  Post -abdomen. 

9.  Head. 
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PLa\'!  E  LIl. 


EXPLANATION  OF  PLATE   LIII. 


Daplinia  hyalina  Leydig. 

Fig. 

1.  Outline  of  female  from  Lake  Minnetonka  drawn  to  the  same  scale 

as  figure  5. 

2.  Head  of  a  common  form  of  the  above  species. 

3.  Extreme  development  of  the  crest. 

4.  Embryo  illustrating  the  early  development  of  the  helmet. 

Daphnia  kalbergensis  Schoedler. 

5.  Typical  form,  from  Lake  Minnetonka. 

6.  A  form  of  the  above  taken  from  the  same  gathering. 

7.  Post-abdomen  of  the  above. 

8.  Extreme  development  of  head  resembling  Z).  retrocurva  Forbes, 

from  same  gathering  as  the  above. 
'9.     Daphnia    dentifera    Forbes.     Copy     from     "Aquat.     Invert. 
Wyoming." 
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PLATE  LI  1 1 


EXPLANATION  OF  PLATE  LIV. 


Macrothrix  rosea. 

Fig. 

1.  Antennule. 

2.  Post-abdomen  of  female. 

3.  Post-abdomen  of  male. 

4.  Drepanothrix  dentata.     Post-abdomen  of  male. 


Macrothrix  tenuicornis. 


5.  Head. 

6.  Post-abdomen. 

7.  First  foot. 

8.  Antennule  of  female. 


Macrothrix  laticornis. 


9.  Head. 

10.  Post-abdomen. 

11.  First  foot. 

12.  Portion  of  dorsal  ridge  of  shell. 
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PLA'l'K  LIV. 


EXPLANATION  OF  PLATE  LV. 


Ilyocryptus  spinifer. 

Fig. 

1.  Lateral  view. 

2.  Head,  from  below. 

3.  Post  abdomen. 

4.  Embryo. 

5.  Ilyocryptus  longiremis. 

6.  "  sordidus.    Post-abdomen. 

7.  '•  acutifrons.  Post-abdomen. 

8.  "  agilis.    Post-abdomen. 

9.  "  agilis.     Head. 

10.  "  sordiJus.    Antennule. 

11.  "  sordidus.    Spines  on  free  margin  of  shell. 
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PLATE  LV. 


EXPLANATION  OF  PLATE  LVI. 


Macrothrix  teuiiicornis. 

Fig. 

1.  Lateral  view, 
la.  Labrum. 

2.  First  foot. 

3.  Antennae  of  young. 

4.  Macrothrix  pauper. 

Macrothrix  rosea. 

5.  Antenna  of  male. 

6.  Spines  of  shell  margins. 

7.  Post- abdomen. 

Macrothrix  laticornis. 

8.  Male. 

9.  Semen  cells. 

10.  Pasitliea  rectirostris.    Male  antenna. 

11.  Macrothrix  rosea.    Post-abdomen. 

12.  "  tenuicoriiis.    Post  abdomen. 

13.  ''  rosea.    Post-abdomen  of  male. 
34.    Drepaiiothrix  dentata.    Antenna. 


Ilyocryptus  sordidus. 


15.  Marginal  spines. 

16.  Antenna. 

17.  Post-abdomen. 


Ilyocryptus  spiuifer. 


18.  Lateral  view. 
18a.  Marginal  spines. 

19.  Antenna. 

20.  Macrothrix  tenuicoruis.    Heart  and  accompanying  vessels, 

21.  Ilyocryptus  spiuifer.     Post  abdomen. 
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PLATE  LVI. 


EXPLANATION  OF  PLATE  LVIL 


Liathonura  rectirostris. 

Fig. 

1.  Female,  from  above,     a,  eye;  b,  optic  ganglion;  c,  muscles  of  eye; 

d,  muscles  of  antenna;  e,  dorsal  sucking  disc;  f,  stomach;  g, 
young  in  brood  cavity;  h,  heart. 

2.  Female,  from  side. 

3.  Head  seen  from  below. 

4.  Maxillie. 

5.  First  foot. 

6.  Ovary. 

7.  Antennule 

8.  Last  foot. 
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PLATE  LVII. 


EXPLANATION  OF  PLATE  LVIIL 


Ofryoxiis  gracilis. 

1.  Adult  female,  showing  coiled  intestine,  elevated  anus,  long  an- 

tennule,  elongated  seta  of  second  antenna,  anterior  caeca,  etc. 

2.  Post- abdomen. 

3.  Antennule. 

4  6.  Polyphemus  pediculiis.    Young  and  adult  females. 
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PLATE  LVill. 


EXPLANATION  OF  PLATE  LIX. 


Fig. 

1.  Polyphemus  pediculus.    Swimming  feet. 

2.  Ofryoxus  gracilis.    First  foot. 

Macrotbrix  nova-mexicana. 

3.  Female. 

4.  End  of  post- abdomen. 

5.  Autennule. 

6.  Leydigia  qiiadrangularis.    First  foot. 

Osphranticum  labronectum. 

7.  Anteunule. 

8.  Fifth  foot  of  female. 
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PLATE  LIX. 


EXPLANATION  OF  PLATE  LX 


Fig. 

J.  Pleuroxus  hamatus.    Post-abdomen  and  antenna. 

2.  "  afflnis. 

3.  Alona  costata. 

4.  Leydigia  quadraiiguliiris. 

Eurycercus  lauiellatus. 

5.  Male. 

5a.  Posterior  margin. 

6.  Antenna  of  female. 

7.  Alonella  pygmaia. 

Euryteniora  afflnis  Poppe. 

8.  Female. 

9.  Female  abdomen. 

10.  Male. 

11.  Male  abdomen. 

12.  Fifth  feet  of  male. 

13.  Fifth  feet  of  female. 

14.  Jaw. 

15.  Antennule. 

16.  Jf  auplius  larva  of  this  or  a  related  species. 
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PLATE  LX. 


EXPLANATION  OF  PLATE  LXL 


Alona  quadraugnlaris. 

Fig. 

1.  Female.     A^..  antennule;  Lb.,  labrum;  Md.,  mandible;  Pa,,  post 

abdomen;  An.,anus;F.  c,  m iiscul us  flexor  caudalis;E.  c.,mus- 
culus  extensor  caudalis;  A.  g.,  anal  gland;  n.  gl.,  nutritive 
globule  in  embryo;  t.,  tail  of  embryo;  I,  II,  III,  IV,  V,  five 
pairsof  feet  of  embryo;  mx.,  maxilla  of  embryo;  at^.,  antennae 
of  embryo;  at^.,  antennules  of  embryo;  H.,  heart;  sh.  g.,  shell 
glaud;ov.,  ovary;  Md.  m.,  muscle  of  mandible;  At^.  m.,  muscle 
of  antenna;  E.,  eye;  See.  g.,  supra-cesophageal  ganglion;  P.  f., 
pigment  fleck. 

2.  Brain,  eye  and  pigment  fleck  of  same. 

Pleuroxus  procurvus. 

3.  Female. 

4.  Foot  of  same. 

5.  Acroperus  leucocephalus. 

Alouella  excisa. 

6.  Female. 

6a.  Shell  of  same. 

7.  Antenna  of  same. 

8.  Alouopsis  latissima.    Female. 

9.  ''        latissima  var.  media.    Female. 

Caniptocei'cus  uiacrurus. 

10.     Post  abdomen. 

10a.  Lower  angle  of  shell  of  same. 
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PLATE  LXI. 


EXPLANATION  OF  PLATE  LXIL 


Cainptocercus  rectirostris. 

Fig. 

1.  Post- abdomen  of  female. 

2.  Post-abdomen  of  male. 

3.  Male. 

4.  Camptocercus  biserratus.     Head. 

5.  ''  latirostris.  Head  of  male. 

6.  ' '  latirostris.  Head  of  female. 

7.  "  lilljebors^ii.  Head. 

8.  "  lilljeborgii.  Post-abdomen  of  female. 

9.  Acroperus  leucocephalus.     Post-abdomen  of  male. 

10.  "  angustatus.    Post-abdomen  of  male. 

11.  Aloiia  temiicautlis.     Post-abdomen. 

12.  "  deiitata.    Post-abdomen. 

13.  "  deiitata.    Female. 

14.  ''  elegaiis. 

15.  "■  intermedia.    Post-abdomen. 

16.  Pleuroxus  liastatus. 

17.  Leptorhyiichus  falcatus. 

18.  Plirixura  rectirostris.    Post-abdomen. 

19.  Eurycercus  lamellatus.    First  foot  of  female. 

20.  Alona  saiiguiuea.     Shell  markings. 

Mouospilus  tenuirostris  Fischer. 

21.  Lateral  view. 

21a.  Head  seen  from  in  front. 

Figures  19  to  2L  original,  others  from  Kurz,   P.  E.   Mueller    and 
Schoedler. 
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PLATE  LXII. 


EXPLANATION  OF  PLATE  LXIII. 


Fig. 

1.  Alonopsis  latissiina.    Male. 

2.  Aloua  giacialis?    Female. 

3.  "     glaeialis?    Male. 

Aloiia  glacialis  (?)  var.  taberculata. 

4.  Lateral  view. 

5.  Post  abdomen. 

6.  Labium. 

7.  Antenna,  setose  branch. 

8.  Aloiia  glacialis.    Antenna. 

9.  Alonopsis  latissima.    Feet. 

10,11.   Aloiiella  excisa.    Details  of  shell  sculpture. 

Pleui'oxus  denticiilatus. 

10a.  Outline  of  eqhippium. 

12.  Female. 

13.  Common  variety. 

14.  Aloiia  glaci.alis  (?)  var.  tuberculata. 
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PLATE   LXIII. 


EXPLANATION  OF  PLATE  LXIV. 


Chydorus  globosus. 

Fig. 

1.  Side  view. 

2.  First  foot. 

3.  Ead  of  post-abdomen. 

4.  Chydorus  sphaericus.    Post- abdomen  of  male. 

5.  "  iiitidus.    Post-abdomen  of  female. 

6.  "  nitidus.    Head. 

7.  "  sphaericus.    Ephippial  female. 

8.  "  sphiericus.    Female. 

9.  "  globosus.    Post-abdomen  of  male. 

10.  "  splijericus.    From  above. 

11.  "         ovalis. 

12.  "         caelatus. 

13.  Dmilievidia  setiger. 

14.  Alona  afflnis. 

15.  Pleuroxus  gracilis. 

15a.  "  gracilis.     Antenna. 
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PLATE  LXIV. 


EXPLANATION  OF  PLATE  LXV. 


Fig. 

1.  Bosmina  striata. 

2.  "         loiisirostris. 
3-5.          "         cornuta. 

6,  7.  Pleuroxus  procurvus. 

8.  Graptoleberis  testudinaria  (var.  iiiermis). 

10.  Acroperus  sp. 

11, 12.  Oraptoleberis  testudinaria  (var.  inermis). 
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PLATE  LXV. 


EXPLANATION  OF  PLATE  LXVI. 


Fig. 

1.  Streblocerus  serricaudatus.    Female. 

2.  Macrothrix  borysthenica.    Antennule. 

3.  Pleuroxus  griseus.    Female  and  post-abdomen. 

4.  Ceriodaplmia  cornuta.    Head. 

5.  Post-abdomen  of  same  species. 

6.  Daplinia  lumholtzii.     Female. 

7.  Leydis^ia  australis.    Post-abdomen. 
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PLATE  LXVl. 


EXPLANATION  OF  PLATE  LXVIL 


Cypris  herricki. 

Fig. 

1.  Dorsal  view. 

2.  Lateral  view. 

3.  One  of  the  first  pair  of  antennae. 

4.  One  of  the  second  pair  of  antennse. 

5.  Mandible. 

6.  First  maxilla. 

7.  Second  maxilla. 

8.  First  foot. 

9.  Second  foot. 
10.  Post-abdomen. 


Cyprinotiis  crena. 


11.  Lateral  view. 

12.  Mandible. 

13.  Feet. 
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PLATE  LXVII. 


/ 


13. 


EXPLANATION  OF  PLATE  LXVIII. 


Cypria  ineqiiivalva. 

Fig. 

1.  Lateral  view,  female. 

2.  Dorsal  view,  female. 

3.  Ventral  view,  female. 

4.  Antenna,  female. 

5.  First  foot,  female. 

6.  Second  foot,  female. 

7.  Abdominal  ramus. 

8.  Verticillate  sac. 

Cyprinotus  incongruens. 

9.  Lateral  view. 

10.  Dorsal  view,  female. 

11.  Ventral  view,  female. 

12.  Antennule,  female. 

13.  Antenna,  female. 

14.  Mandible,  female. 

15.  First  maxilla,  female. 

16.  Second  maxilla,  female. 

Cypris  herricki  C.  H.  Turner. 

40.  Larval  stage  A,  end  view. 

41.  Larval  stage  A,  dorsal  view. 

42.  Larval  stage  A,  ventral  view. 
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PLATE  LXVni 


EXPLANATION  OF  PLATE  LXIX. 


Cypris  incoiigruens  Ramdohr. 


Fig. 

17.  First  foot,  female. 

18.  Second  foot,  female. 

19.  Post  abdomen,  female. 

20.  Portion  of  shell. 

21.  Lucid  spots. 


Cyprinotus  crena. 

22.  Lateral  view,  female. 

23.  Dorsal  view,  female. 

24.  Ventral  view,  female. 
24A.  End  view,  female. 

25.  Antennule,  male. 

26.  Mandible,  female. 

27.  First  foot,  male. 

28.  Second  foot,  male. 

29.  Post- abdomen,  male. 

30.  Verticillate  sac,  male. 

31.  Copulative  organ,  male. 

Cypris  Herricki  C.  H.  Turner. 

32.  Portion  of  ventral  margin  of  shell,  female. 

33.  Stage  A,  lateral  view. 

34.  Stage  A,  teeth  on  caudal  margin  of  shell. 

35.  Stage  B,  lateral  view. 

36.  Stage  B,  dorsal  view. 

37.  Stage  A,  post-abdomen. 

38.  Stage  B,  post-abdomen. 

39.  Stage  B,  ventral  view. 


ZooL.   Survey  of  Minn.,   II,    1895. 


PLATE  LXIX. 


EXPLANATION  OF  PLATE  LXX. 


Cypria  exculpta  Fischer. 

Fig. 

1.  Lateral  view  of  the  shell  of  a  young  specimen. 

2.  Second  foot. 

3.  Lateral  view. 

4.  First  foot. 

5.  Shell  markings. 

6.  Antenna. 

7.  Post-abdomen. 

8.  Second  maxillae  of  male. 

Cyclocypris  laevis  Miiller. 

9.  Antenna. 

10.  Post-abdomen. 

11.  Second  foot. 

Cyprinotus  burlingtouensis  Turner. 

14.  Antenniile. 

15.  Bit  of  shell. 

16.  Tip  of  first  maxilla. 

17.  Dorsal  view.     (Fig.  marked  692,  middle  of  plate.) 

18.  Mandible. 

19.  Post-abdomen. 

20.  Antenna. 

21.  First  foot. 

22.  Lateral  view. 
2'6.  Second  foot. 

Figures  12  and  13  have  been  cut  out. 
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PLATE  LXX. 


EXPLANATION  OF  PLATE  LXX[ 


Gandona  crogniani  Tamer. 
Fig. 

24.  Mandibular  teeth. 

25.  Antenna. 

26.  Sensory  seta  from  mandibular  palp. 

27.  Antennule. 

28.  Post-abdomen. 

29.  First  foot. 

30.  Tip  of  second  foot. 

31.  Mandibular  palp. 

32.  Dorsal  view. 

33.  Lateral  view. 

34.  Caiidona  acuminata  Fischer.     Post-abdomen. 


Caiidona  delawarensis  Tamer. 


35.  First  maxilla. 

36.  Post  abdomen . 

37.  Dorsal  view. 

38.  Ventral  view. 

39.  Lateral  view. 

40.  Antenna. 


41.  First  maxilla. 

42.  Antenna. 

43.  Second  foot. 

44.  Mandible. 

45.  First  foot. 

46.  Post  abdomen. 


Cypris  fiiscata  Jarine. 
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PLATE  LXXI. 


EXPLANATION  OF  PLATE  LXXIL 


Cypridopsis  vidua. 

Fig. 

1.  Female  from  above. 

la.  Autennule;  lb,  antenua;  le,  first  foot;  Id,  second  foot;  le,  man- 
dible; If,  maxilla;  Ig,  labrum. 

Erpetocypris  iniunesotensis. 

2.  Female  from  side. 

2a.  Antenuiile;  2b,  second  antenna;  2c,  first  foot;  2d,  second  foot;  2e, 
mandible;  2h,  abdominal  ramus. 

3.  Cypria  exculpata.    Lateral  view. 

4.  Notodromas  luonacha.    4d,  second  foot;  4f,  second  maxilla;  4f,  ^ 

second  maxilla;  4h,  post-abdomen. 

Cyclocypris  modesta. 

5.  Male  from  side. 
5*.  Female  from  side. 

5a.  Autennnle;  5b,  antenna;  5c,  firstfoot;  5h,  a,bdominal  ramus;  5x, 
copulative  organ. 

Cypridopsis  uewtoni. 

6.  Side  view  of  female. 

6*.  Anterior  and  posterior  margins. 

6a.  Antennule;  6b,  antenna;  6c,  first  foot;  6f,  maxilla;  6y,  lucid  spots; 
6h,  abdominal  ramus. 

Cypris  I'liscata. 

7.  Side  view.    Female. 
7*.  Dorsal  view. 

7b.  Antenna;  7d,  second  foot;  7h,  abdominal  ramus;  7y,  lucid  spots; 
7p,  a  magnified  portion  of  the  anterior  margin  of  the  shell. 

Figures  drawn  by  C.  L.  Herrick.     Alabama  Crustacea. 
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PLATE  LXXII. 


EXPLANATION  OF  PLATE  LXXIIJ, 


Cypris  perelegans 


1. 

Lateral  view. 

2. 

Dorsal  view. 

3. 

Labrum. 

4. 

Jaw. 

5. 

Abdominal  ramus, 

6. 

Natural  size. 
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PLATE  LXXIII. 


EXPLANATION  OF  PLATE  LXXIV. 


Cypris  virens  (Jurine.) 

Fig. 

3.  Labrum  and  both  pairs  of  maxillae. 
a.  Second  antennae. 

h.  First  foot. 

c.  Second  foot. 

d.  Jaws. 

e.  Caudal  stylets. 

The  following  figures  of  this  plate  are  not  noticed  in  the  text: 

1.  Ganimarus  dubius  Herri ck. 

2.  Streptocephalus  sealii  Eyder.  • 

4.  Harpacticiis  chelifer  Mueller. 

5.  Laoponte  niississippieiisis  Herrick. 

6.  Canthocaniptus  mobilensis  Herrick. 
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PLATE  LXXIV. 


EXPLANATION  OF  PLATE  LXXV. 


Cypria  opthalmica  (Jurine), 
Fig. 

1.  Ventral  view. 

2.  Lateral  view. 

3.  Dorsal  view. 

4.  Cypris.    Dorsal  view. 

5.  Cypridopsis  vidua.    Lateral  view. 

6.  "  vidua.    Ventral  view. 

7.  Cypria  opthalmica.    End  view. 

8.  Cypridopsis  vidua.    Dorsal  view. 

9.  "  vidua.    End  view. 

10.  Caudoua  fabaeformis.    Dorsal  view. 

11.  "       fabfeformis.    Lateral  view. 
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EXPLANATION  OF  PLATE  LXXVL 


Gypria  opthaliuica. 

Fig. 

1.  Antenna. 

2.  Second  foot. 

3.  Abdominal  ramus. 

4.  Cypridopsis  vidua.    Abdominal  ramus. 

5.  Cypria  opthalmica.    Mandible,  gill  missing. 

6.  Caiidona  fabaeformis.    Antenna  of  female. 

7.  Cypridopsis  vidua.    Antenna. 

8.  Candona  fabaeformis.    Abdominal  ramus. 

9.  Cypris  fuscata.    Muscle  scars. 
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PL  A  IE  LXXVI. 


EXPLANATION  OF  PLATE  LXXVII. 


Fig. 


Erpetocypris  barbatus. 


1.  Lateral  view. 

2.  Antenna. 

3.  Caudal  ramus. 


This  plate  is  copied  from  S.  A.  Forbes. 
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PLATE   LXXVII. 


EXPLANATION  OF  PLATE  LXXVIII. 


Fig. 
1. 

Lateral  view, 

2. 

Dorsal  view. 

3. 

First  foot. 

4. 

Mandible. 

5. 

Antennule. 

6. 

Antenna. 

7. 

Second  foot. 

Cypris  albuquerquensis. 


The  figures  on  this  plate  were  made  by  Professor  C.  L.  Herrick. 
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EXPLANATION  OF  PLATE  LXXIX. 


Cyprinotiis  giandis. 

Fig. 

1.  Dorsal  view. 

2.  Lateral  view. 

3.  Palp  of  first  maxilla  of  male. 

4.  First  foot. 

5.  Second  foot. 

6.  Mandible. 

7.  First  maxilla  of  male. 

8.  Abdominal  ramus. 

9.  Antenna. 


Cypris  altissimus. 


10.  Second  foot. 

11.  Muscle  scars. 

12.  Antenna. 

13.  Abdominal  ramus. 
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EXPLANATION  OF  PLATE  LXXX. 


Candona  peircei  n.  sp. 


Fig. 

1 .  Antenna  of  female. 

2.  Antennule  of  female. 

3.  Antenna  of  male. 

4.  Second  maxilla  of  male. 

5.  Lateral  view  of  male. 

6.  Ventral  view. 

7.  Second  maxilla  of  male. 

8.  Lateral  view  of  female. 

9.  Abdominal  ramus  of  male. 

10.  Copulative  organ  of  male. 

11.  Abdominal  ramus  of  male. 
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EXPLANATION  OF  PLATE  LXXXL 


Darwinula  improvisa  n.  sp. 


Fia. 

1.  Antennule  of  male. 

2.  Tip  of  second  foot  of  male. 

3.  Antenna  of  female. 


Gandona  croginani. 


4.  Palp  of  second  maxilla  of  male. 

5.  Palp  of  second  maxilla  of  male. 

Cypria  mens  Chambers. 

6.  Dorsal  view. 

7.  Lateral  view. 

8.  Antenna. 

9.  Tip  of  first  foot. 

10.  Lucid  spots. 

11.  Second  foot. 

12.  Abdominal  ramus. 

13.  Darwinula  iiiopina.    Tip  of  first  foot. 

Figures  6  to  12  are  copied  from  Chambers. 
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INDEX. 


The  figures  in  boldface  refer  to  the  page  on  which  is  found  the  description  or 
"key"  of  the  species  or  group. 

The  figures  within  parentheses  refer  to  the  plates. 

The  author's  "Alphabetical  Index  of  Species  of  Cyclops"  (a  list  of  synonyms) 
has  been  incorporated  with  the  index. 

The  table  of  contents  (page  iii)  shows  the  families  and  other  groups  considered  in 
the  report  arranged  under  their  respective  orders. 

Acanthocerciis  rigidus 218 

sordidus 220 

Acantholeberis 218, 143,  211,  273 

curvirostris 218  (46),  273 

dentata 217 

rigida 218 

rigidus 218 

Acroperus 227  (sp.?  65),  226,  231,  233,  237 

alonoides 228 

angustatus 228  (62) 

cavirostris 228 

harpse 227 

intermedins 231 

leucocephalus 227  (61,  62),  233 

striatus 227 

transylvanicus 228 

Alona 238  (sp.  ?36),  143,  215,  233,  237,  249,  274 

acanthocercoides 234,  248 

aculeatus 248 

affinis (64),  240,  275 

anglica 243,  248 

angulata 247 

angusticaudata 248 

balatonica 235,  248 

barroisi 248 

camptocercoides 242,  248 

coronata 247,  248,  249 

costata 245  (60),  248 

dentata 244  (62) 

elegans 247  (62),  240,  242 

elongata 231 

elongatus 248 

esocirostris. 236,  248 

excisa 248 
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Alona 

falcata 248,  260 

glacialis 243  (63),  244,  248,  275 

glacialis  var.  Isevis 244 

glacialis  var.  tuberculata 244  (63) 

grisea 248 

guttata 243,  242,  244,  248,  249 

inornata 248 

insculpta 248 

intermedia 244  (6i),  237,  242,  243,  275 

lacustris 242 

latissima 248 

lepida 242 

leydigia 248 

leydigii 234 

lineata 245,  247,  248 

minuta 248 

modesta (13j,  215,  248 

moniezi 240 

nanus 248 

oblonga 241,  240,  251 

ovata 248 

parvula ^ 243,  242,  244,  249 

parvula  var.  tuberculata 243 

porrecta 246,  275 

pulchra 245,  247,  249 

pygmaja 249 

quadrangularis 240  (61),  234,  237,  246,  249,  274 

rectangula 245 

rectangularis 249 

reticulata 236,  249 

rostrata 249,  250 

sanguinea 239  (62) 

socors 249 

spinifera 241,  249 

stagnalis 246 

striata 249 

sulcata  .: 240,249 

tenuicaudis 242  (62),  246,  248 

testudinaria 235,  249 

transversa 249,  253 

tuberculata 243,  244,  249 

verrucosa 243,  249 

Aloiiella 249,  235-238,  248,  249 

excisa 251  (22,  61,  63),  248-260,  259 

exigua 262,  218-2>1,253,  259,260 

grisea 252,  248 

pulchella 250  (13) 

pygmaja 253  (60),  248-250,  259 

rostrata '. 250,249 

striata 253,249,  259 
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Alonopsis 231,  143,  237,  248 

eloiigata 231,  248 

latissima 232  (61,  63),  233,  248 

latissima  var.  media 232  (61) 

Anchistropxis 264,  257 

emarginatus .^ 264 

Anouiopoda 145,  146 

Attheyella 136 

cryptorum 135,  136 

spinosa 136 

Bairdiidfe 294 

Biblioj^raphy 9,  280 

Boeckella  brasiliensis (11) 

triarticulata (11) 

Bosinina 2C6  (sp.?45),  143,214,  215,  272 

atlantaensis 209,  273 

bohemica 208 

brevicornis 20Y 

brevirostris 208,207,  209^ 

coregoni 209 

cornuta 207  (65),  209,  272 

curvirostris 209 

diaphana 208 

gibbera 209 

lacustria 209 

Ifevis 209 

lilljeborgii 208  (45),  209 

londensia 209 

longicorni? 207 

loDgirostris 207  (45,  65),  209 

macrorhyncha 209 

maritima 208 


microps , 


.208 


nitida 209 

obtusirostris i 209 

rotunda 209 

striata 209  (65) 

Bosminidai...' 206,  142,  146,  160,  161,  210,  272 

Bradya 124 

limicola 136 

Brancliiopoda 293 

Braiichipus 141 

Broteas 80 

falcifer 80  (10) 

Bythotreplies 267 

cederstromii 267 

longimanus 267  (27) 

Calanidie 46,  48,87 

Calyptomera 145,  14& 
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Caniptocercus 227,  228,  143,  232,  235,  237,  274 

biserratus 229  (62) 

latirostris 230  (62) 

leucocephalus (22) 

lilljeborgii 230  (62) 

macrurus 229  (61),  230,  231,  274 

rectirostris 230  (62),  253 

rotundus 230 

Candona 298 

acuminata 299  (71) 

Candida 300 

crogmani 300  (71,  81) 

crogmaniana 300 

delawarensis 303  (71) 

diaphana 299 

fahajformis 299  (75,  76) 

hispida 320 

ornata 316,  319 

peircei 301  (80) 

Cantliocamptinse 125 

Cantliocamptus 125,  128,  121,  136 

borcherdingii 134 

brevipes 130 

crassus 130 

elegantulus 129 

gracilis 129 

hibernicus 134  (50) 

horridus 129 

iUinoisensis 132  (29) 

linearis 129 

mareoticus 129 

minnesotensis 135  (22) 

minutus 131  (47,  50),  129,  130,  134,  135 

minutus  var.  occidentalis 131 

northumbricus ^ 130  (29) 

norlhurabricus  var.  americanus 130  (29,  33) 

palustris 134  (50),  128 

pygmseus 136 

roseus 129 

Tostratus 129 

stapbynalis 129,  131,  133 

stromii 129 

tennicaodis 129  (29) 

trispinosus 130  (50) 

virescens 129 

Centropages 48,  54,  86 

brevicaudatus (11) 

grimaldvi 49 

Ceplialoculus  stagnorum 266 
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Ceriodaphnia 167, 143,  161,  162,  174,  210,  271 

alabamensis 170  (,42) 

asperata 173 

censors 171  (42,  44),  271 

cornuta 174(66) 

cristata 168,  169,  271 

dentata 170,  169,  172,  173 

ecbinata 173 

fisheri 170 

laticaudata 171  (41),  173 

megops 168  (41),  271 

minuta 173 

nitida 173 

pnlchella 169  (41) 

punctata 171  (41) 

quadrangula 172  (41),  170,  171,  173,  174 

reticulata 170  (41,  42,  43,  44),  169,  171-173 

rotunda 169  (41,  42),  173 

scitula 172  (42,  44,  45) 

setosa 173 

textilis 173 

Cliirocephalus (48) 

Cliydoriis 260,  143,  173,  225,  253,  254,  257,  264,  276 

adunctus 262 

albicans 263 

alexandrowii 264 

cffilatus 262  (64) 

globosus 261  (21,  64),  262,  264 

latifrons 263 

latus 262 

letourneuxi 264 

muelleri 261 

nitidus 262  (64) 

ovalis 262  (64) 

piger 263 

punctatus 263 

spbsericus 261  (64),  262,  263,  276 

tuberculatus 264 

Cirripedia 294 

Cladocera 141,  145,  (48),  266;  Classification  of,  14& 

Cladocopa 294 

Copepoda 41,  46,  111,  141,  293,  294 

Coregonus  wartmanni  host  of  B.  longimanns 267 

Crepidocerciis 236,  255 

setiger 274 

Ctenopoda 145,  146 

Cyclocypris 310 

lajvis 310  (70) 

raodesta 311  (72) 

Cyclopidse 46,  87 
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•Cyclopiua 87 

gracilis 114 

Cyclops 88  (sp  ?  21),  87.     Heterogenesis  in,  122.     Preimago  fertility  of,  122 

abjssorumSars(=strenuus.)  100  (23),  99,  100,  101 

adolescens  Herrick  (=phaleratns  and  varicans) 120  (20),  94,  117,  118 

seqnoreus 122  (23) 

affinis .' 117(30),  118,  120 

agilis  Koch  (=serriilatus) Ill 

alajensis  Uljanin  (=niacrurus) 113 

albidus  Jurine  (=signatus  var.  tenuicornis) 105 

americanus 91  (14),  90 

annulicornis  Koch  (^signatus  var.  tenuicornis) 105 

anopthalmus 122 

ater 89(6,  12,21) 

bicolor 118  (18,  21),  116,  117 

bicuspidatus  Sars  (=bisetosus  Rehberg) 99,  101,  107,  110,  111,  122 

bisetosus 99  (23) 

bistriatus  Koch  ^signatus  var.  tenuicornis? 

bodamicus  Vosseler  (=strenuus,  pelagic  form) 100 

bradyi  Sostaric  =helleri. 

brevicaudatus  Claus  (=strenuus) 91,  99,  100 

brevicornis  Claus  (=viridis) 90 

brevispinosus 95  (23,  24),  94 

canthocarpoides  Fischer  (=phaleratus) 120 

capillatus 115 

capilliferus 109(6,28) 

claudiopolitanus  Daday  (^strenuus) 100 

clausii  Lubbock  (=strenuus;  of  Poggenpol,  signatus) 99,  105,  123 

claviger  Miiller  =Diaptomus. 

ccecus 122 

coeruleus  Miiller  =Diaptomus. 

coronatus  Claus  (^signatus  var.  coronatus) 105-107 

crassicaudis 115 

crassicornis  Miiller  (^fimbriatns) 121 

cuspidatus 89,  101 

dentatus  Rehberg  =helleri=clausii. 

diaphanus 117  (19),  118,  120 

dybowskii 97,  99 

edax 96 

elongatus  Claus  (=vernalis;  of  Daday=strenuus?) 89,  92,  100 

entzii  Daday  (:=bicuspidatus) 101 

ewartii  Brady^immature? 

fedtschenkoi  Uljanin  (=strenuus) 99 

fimbriatus 121  (17,  21,  25),  118 

fimbriatus  var.  poppei  Rehberg. 
fisheri  Poggenpol^phaleratus. 

fluviatilis 114  (26,  30) 

forbesi 104 

frivaldszki  Daday  (^diaphanus) 117 

furcifer  Claus  (=:strenuus) 91,  99 
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Cyclops 

Justus  Jurine  (^signatus  var.  coronatus), IdS 

gigas  Claus  (=viridis  var.  gigas) 90,  91 

gracilicornis  Lande^signalus. 

gracilis 117(19) 

gredleri  Heller  (^fimbriatus) 121 

gyrinus 105 

helgolandicus  Rehberg  (==var.  of  bicuspidatus) 101,  110 

helleri  Brady=immature? 

hungaricua  Daday  (=strenuus) 100 

hyalinus  Rehberg  (^oithonoides  var.  hyalina;  of  Schmeil=dybowskii  Lande)  122 

ingens  Herrick  (=viridis  var.  iDgens) 92  (25),  90,  91,  123 

insectus  Forbes  (=bicuspidatus) 99  (27) 

insignif 110  (22,  23) 

josephi  Moniez^hyalinus  Joseph, 
kaufmanni  Brady,  and  of  Uljanin=immature. 
lacinulatus  Miiller^Eurytemora. 

lacivus  Poggenpol  (=phaleratus) 120 

lacustris  Sars  (=strenuus)  101 

languidus 107  (17) 

leeuwenhoekii  Hoek  (=leuckarti) 96,  97 

leuckarti 96  (16,  18,  24),  97,  98 

longicornis  Vernet  (^prasinus) 49,  113 

lubbockii 110,  111 

lucidulus  Vosseler  (^strenuus) 92,  100 

maarensis  Vosseler^macrurus. 

macrurus 113 

raagoiceps  Lilljeborg  (=?  aequoreus) 122 

magnoctavus  Cragin  (=fluviatilis  Herrick) 114 

margoi  Daday  (=fimbriatus) 121 

minnilus 103 

minutus  Miiller  (=Canthocamptus;  of  Claus=diaphanus) 117 

modestus 108  (21) 

navus 102 

nivalis  Daday^? 

obesicornis  Templeton=male  of  signatui. 

obsoletus  Koch=?  leuckarti. 

odessinus  Schmankevritsch^saline  var.  of  bicuspidatus  or  helgolandicus. 

oithonoides 98,  97 

oithonoides  var.  hyalina 97 

orientalis  Uljania  (=varicans) 116 

ornatus  Poggenpol=?;  of  Rehberg=clausii. 

paradyi  Daday  (:=strenuus.) 100 

parens 93  (20,  21,  23,  34),  90,  95-97,  99,  118 

pauper  Fric  (=fitnbriatns) 121 

pectinatas  Daday  (=leuckarti;  of  Herrick^bicuspidatus) 96,  101 

pectinifer Ill,  113 

pennatus  Claus=signatus  var.  tenuicornis. 

pentagonus  Vosseler  (^prasinus) 113,  115 

pentagonus  var.  vichyensis  Richard  (==prasinus) 113 
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Cyclops 

perarmatus  Cragin  (=^phaleratus) 120 

phaleratus 120  (17,  18,  19,  21),  117,  118 

poppei  Rehberg  (=limbriatus) 121 

prasinus 113 

pulchellus  Brady  (=strenuus) 101  (27,  28)  93,  99,  100,  103,  111 

pulchellus  var.  navus 102 

pygmfeus  Rehberg  (r^affinis) 117 

quadricornis  Koch  (of  Lilljeborg,  and  of  Muller=unidentified;  of  Sostaric 

=strenuus) 99,  100 

qnadricornis  var.  b  and  var.  c 105 

robustus ....  93 

roseus  Daday^bicuspidatus? 
rubens  Miiller^Diaptomus. 

scourfieldi  Brady  (^strenuus) 98,  96 

scutifer  Sars  (^strenuas) 99,  101 

serratus  Forbes  (=forbesi  Herrick) 104,  122 

serrulatus Ill  (15,  19,  26,  29),  113,  123 

serrulatus  var.  elegans 112,  111 

serrulatus  var.  montanus 111-113 

signatus  Uljanin  (^signatus  var.  coronatus) 105  (20,  21),  124 

signatus  var.  coronatus 106  (15),  107,  124 

signatus  var.  fasciacornis 105 

signatus  var.  tenuicornis 106  (15,  20,  33),  107,  124 

simplex  Poggenpol  (=leuckarti) 96,  98 

spinulosus  Claus=macrurus? 

strenuus 99  (23),  101,  110,  111 

subterraneus 122 

tenuicornis  Claus  (^signatus  var.  tenuicornis;  of  U]janin=sigaatus)90, 96, 105-107 
tenuicornis  var.  distinctus  Richard=signatus. 
tenuicornis  var.  signatus  Herrick=signatu8. 

tenuissimus  Herrick  (=leuckarti) (24),  96-98 

thomasi  Forbes  (=bicuspidatus) (27,  28),  101,  103 

uniangulatus 96 

varicans 116  (19,  30),  119,  120 

vernalis 92,  89,  93,  94,  99 

vicinus  Uljanin  (=strenuus) 99,  100 

viridis 90,  92-94,  115,  122,  123 

viridis  var.  americanus 91  (14),  95 

viridis  var.  europseus 90,  92 

viridis  var.  gigas &0 

viridis  var.  ingens 92  (25) 

vulgaris  Koch  (^=viridis) 90 

Cyclopsina '. 54 

coerulea 65 

Cypria , 304 

exculpta 305  (70,  72),  309 

inequivalva 307  (68),  311 

*  Ifevis 310 

mons 307  (81) 
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Cypria 

neglecta 306 

opthalmica 306  (75,  76),  307,  326 

punctata 306 

Cyprididae 294 

Cypridopsis 312,  319,  328,  329 

hystrix 314,  328 

newtoni 314  (72) 

obesa 312 

vidua 312  (72,  75,  76),  307,  323 

Cyprinotus 329 

burliDgtonensis 333  (70) 

crena 331  (67,  69) 

grandis 334  (79) 

incongruens 330  (68),  335 

tessellata 335 

Cypris 319  (sp.?  75),  293,  314-316,  328,  329,  332 

acnminata 299 

adusta 320 

agilis 329 

albuqnerquensis 329  (78) 

altissimns 323  (79) 

aurantia 330 

barbatus 316 

bimuricata 296 

brannea  310 

barlingtouensis 333 

compressa 306 

crena 322 

crenata 331 

discolor 329 

dugesi 320 

elegantula 305,  306 

exculpta 305 

fabaeformis '. 299 

fuaca 320,  330 

fuscata 320  (71,  'i2,  76) 

galbinea 320 

gibberula 321 

grandis 334 

granulata 305 

helena 321 

herricki 324  (67,  68,  69).     Late  larval  bistory  of,  326 

hispida 329 

incongruens 330  (69) 

Isevis 310 

lencomela 296 

lepidula 310 

maculata 312 

minnesotensia 315 
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Cypris 

minuta 310 

modesta 311 

monacha 296 

mons 307 

nubilosa 296 

opthalma 330 

ornata 321 

ovum 306,  310,  311 

pantherina 310 

perelegans 322  (73) 

pilosa 321 

pubera 321 

punctata 305,  306 

scabra 329 

sella 312 

simplex 329 

strigata 312 

striolata 305 

tenera 306 

tristriata 321,  323 

variabilis 296 

ventricosa 321 

vidua 312,  313 

virens 321  (74),  323,  324 

vitrea 329 

Cyprois  monacha 296 

Cytheridfe 294 

Dactylopus  stromii 129 

Daphne  crystallina 147 

Daphnella 148,  142,  143,  149-151,  160,  161 

brachyura 148  (26),  149 

brandtiana 149  (37),  148 

excisa- 149 

exspinosa 149 

•winchelli 149 

wingii 148 

Daphnia 181,  186,  141-143,  161,  162,  166,  167,  176-178,  180,  219,  260,  272 

Development  of,  182  ;  Parasitic  worm  in (22) 

abrupta 206 

affinis 199 

alpina 192 

angulata 178 

apicata , 203 

aquilina 200,  201 

arcuata 190 

atkinsonii 188 

aurita 176 

berolinensis 203 

bolivarl , , 205 
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Daphnia 

brachiata , 162 

brachyura 216 

brasiliensis S 206 

brevicauda 205 

brevispina 193 

carinata 206,  189,  198,  206 

caudata 195 

cavifrons 200 

cederstroemii 203 

cepbalata 206 

clathrata 188 

crystallina 147 

cucullata 203 

curvirostris 194,  211,  212,  218 

degenerata 205 

dentata 201,  202 

dentifera 202  (53),  188,  189,  201 

dubia 196(49) 

exilis 190  (52) 

gafleata (22,  27,  35)  195,  197,  204 

gibbosa 191 

gracilis 195 

granaria 206 

gravis 205 

hastata 192 

hermani 198 

hyalina 195  (22,  27,  35,  49,  53),  196-198,  204 

kalbergensis 203  (27,  53),  195 

kingii 205,  206 

kisilkumensis 206 

lacustris 201 

Isevis 195,  197 

longiremis 202,  206,  272 

longispina 199,  189,  193,  195,  200-202,  204 

lumholtzii 206  (66) 

macrocopus 162 

macrura 206 

magna 187 

magniceps 202 

microcephala 200 

minnehaha 189  (49,  50,  52),  199,  202 

minnesotensis 199  (50) 

mucronata 174 

mucronata  var.  acute  rostrata 175 

mystacina 216 

newportii 206 

obtusa 191,  192 

ornata 192 

ovata 191 

paludicola 198 
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Daphnia 

pellacida 195,  196 

pennata 194,  187 

psittacea .-. 187 

puler 193,  184,  187,  189,191,  194,  200,  206,  272 

pulex  var.  denticulata 194 

pnlex  var.  longispina 199 

pulex  var.  nasntus 194  (35) 

pulex  var,  pulicaria 194 

quadrangula 172 

rectirostris 163 

reticulata 170,  172,  206 

retrocurva 203,  204 

losea 200,  199,  201,  214 

rotunda 169 

rotundata 173 

rudis 205 

sarsii 198 

sch£efferi 187  (51),  182,  183,  191,  204-206 

schoedleri 193 

serrulata 179,  192 

sima 144,  178 

similis 204  (35,  51),  205 

thorata 197 

ventricosa 196 

vetula 178 

vitrea (35),  196,  203;  204,  206 

Dapbiiidse 162,  142,  146,  160,  161,  210,  215,  216,  218,  224,  271 

Circulatory  system  of. 152-160  (51) 

Daphnoidea 142 

Darwinula 336 

improvisa 336  (81) 

stevensoni 337 

Darwinulidse 336,294 

Development  of  Cyclops,  122;  of  Cypris  herricki,  326;  ot  Daphnia 182 

Diaphanosoiua  brandtianum 148 

excisum 149 

Diaptomus 54,47,  53,86 

affinis 77(10) 

albuquerquensis 67  (6,  7),  70 

amblyodon 78  (9) 

armatus 72 

ashlandi .- 60(6) 

asiaticus 66  (10) 

baccillifer 61  (10) 

birgei 79(47) 

blanchardi 59 

bogdanowi 78 

borealis (10) 

caroli 69 
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Diaptomus 

castor 74  (9),  56,  65,66,  75,  76 

coeruleus 65  (9) 

denticornis 56  (10),  77 

eiseni 58  (10) 

franciscanus 58  (8) 

gibber 63  (8) 

giganteus 66 

glacialis 76  (9) 

gracilis 66  (9),  56,  69,  78,  80 

gracilis  var.  b  and  d 61 

graciloides 79 

hircus 67  (33) 

incongruens 63  (8) 

laciniatus 74  (8,  10),  77 

lacinulatus 65 

laticeps 59 

leptopus 64  (2,  9),  74 

liiljeborgi 76  (9) 

liutoni 68  (5) 

lobatus 77  (8) 

longicornis  var.  leptopus 64 

lumholtzi (10) 

minnetonka 71  (13) 

minutns 69  (8),  60 

mirus 75  (8) 

mississippiensis 78  (47) 

montaiius 61 

novamexicanus 70  (6),  67 

oregonensis 72  (4,  9) 

orientalis 66  (10\ 

pallidas 73  (4,  5,  13)  61 

pectinicornis 57  (lO) 

piscinae 74  (5) 

richardi (8) 

roubaui 76  (8,  9) 

salinus 59  (8) 

sancti-patricii 75  (33) 

sanguineus 71  (5,  13),  64,  72 

serricornis 56  (8,  9)   57 

Shoshone 61  (5),  68 

sicilis 60  (5,  13),  69,  70 

siciloides 69  (8),  61 

signicaudatus 63  (8,  9) 

similis 58  (13) 

stagnalis 66  (3,  13),  58,  62,  71 

tatricus 65  (10) 

theeli 77  (8) 

trybomi 67  (8,  9,  10) 

tyrrellL , 76  (10) 

wierzejskii 57  (8,  9) 

zachariasi 64  (10) 


520  INDEX. 

Drepanopus 53 

pectinatus 54 

Drepanotlirix 217,  143,  211 

deutata 217  (46,  54,  56) 

hamata 217 

setigera 217 

Diinbevidia 236,  237,  274 

crassa 236 

setiger 237  (64),  274 

sodagra 236 

Echinisca 211 

rosea 214 

Entomostraca 293,  294 

Epischura 81,  47,  59,  63,80 

columbise (11) 

fluviatihs 83  (13),  85 

lacustris 82  (13),  84,  85 

nevadensis ". 84  (11),  85 

nevadensis  var.  columbiae 84  (11),  85 

nordenskiceldi 85  (11) 

Erg'asiliis  depressus f24) 

Erpetocypris 315,  295,  330 

barbatus 316  (77) 

fasciata 315 

minnesotensis 315  (72) 

Eucheeta 53,  54 

Eurycercinse... 225,  274 

Eiirycercus 226,  143,  178,  219,  225,  258,  274 

acanthocercoides 234 

lamellatus 226  (46,  51,  60,  62),  274 

laticaudatus 226 

Euryteiuora 49 

affiais 51  (1,  60),  50 

hirundo 51 

lacustris 50 

velox 50  (11) 

Evatlne 268 

Fertility  in  preimago  of  Cyclops .....122 

Glaucea 54 

rubens 74 

Graptoleberis 235,  143,  237,  248-251,  253 

esocirostris 248 

inermis 235 

reticulata 236,  249 

testudinaria 235  (65),  249 

testudinaria  var.  inermis (65) 

Gymnomera 145,  266,  141,  146 

Harpacticidae 46,  124 

Harporhynchus 237,  260 

falcatua 244,  260 
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Heterocope 80,  81,  47,  59 

alpina 81 

appendiculata 81  (11) 

borealis .*. 81  (10) 

romana 81 

saliens 81  (10) 

Heterogenesis  in  Cyclops ..122 

Holopeclidcie 151,  143,  146 

Holopediuiu 151,  161 

gibberum 151  (35) 

Iclithyopliorbia 86 

Ilyocryptus 220,  143,  210,  211,  224,  233,  237,  265,  266,  273 

acutifroDS 223  (55),  221,  222 

agilis (55),  221,  222 

longiremis 223  (55),  273 

sordidus 220  (55,  56),  210,  221-223,  273 

spinifer 221  (55,  56),  210,  220,  222,  223,  273 

Larva  of  Chirocephalus,  (48);  of  Limnetes (48) 

Liarval  history  of  Cypris  herricki 326 

Latlioniira 215,  143,  210,  211,  213 

rectirostris 216  (57) 

spinosa 216 

Latona 150,  143,  148,  151,  161 

setifera 150  ^^35) 

Latonopsis 150 

australis 151 

occidentalis 150  (38) 

JLeptodora  hyalina 268  (35) 

Leptodoritljie 268, 146 

Leptorhyuchlis 238,  248,  260 

falcatus 260  (62),  248 

Lernfeoda 294 

Leydig-ia 233,  143,  210,  237,  218,  274 

acanthocercoides 234,  235 

australis 235  (66) 

quadrangularis 234  (59,  60),  274 

tiiiuiietes (48) 

Limnocalauiis 48,  47 

maciurus 49  (1) 

macrurus  var.  auctus 49 

sinensis 49 

Liiuuosida 148,  143,  161 

frontosa 148  (35) 

Lopliopliorus 87 

Lopbyropoda 293 

Lynceidse 224,  141-143,  146,  161,  210,  211,  215,  218-220,  225,  226 

238,  264,  266,  274 

Lynceinai 226,  274 

Lynceus 237,  143,  224,  238 

acanthocercoides 234 

aculeatus 252 
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Lynceus 

armatns 259 

excisus 251 

exigaus 252 

guttatus - 243 

lamellatus 226 

leucocephalus 227 

macrurus 229,  231 

nanus 253 

personatus 259 

quadrangnlaris 234 

reticulatus 235,  236 

roseus 214 

rostratus 250 

sphsericus 261 

tenuirostris 265 

testudinarius 235 

trigonellus 255 

truncatus 258 

uncinatus 259 

Lyncodaphnia 143,  210,  211,  220,  224 

macrothroides 219 

LyucodapbnidPe 209,  142,  143,  146,  160,  161,  210,  219,  224,  225,  273 

Macrocypris  minna 335 

Macrothrix 211,  142,  143,  210,  215,  216,  218,  219,  273 

borysthenica 213  (66) 

hirsuticornis 213 

laticornis 212  (54,  56),  211,  216,  217,  273 

novamexicana 212  (59) 

pauper 215  (56),  161,  210,  214,  217 

rosea 214  (54,  56),  211-213,  215 

serricaudata 214 

tenuicornis 214(54,  56),  210 

Marshia 136 

albuquerquensis 136  (31,  32),  138 

brevicaudata 137  (32) 

Metrida 53 

Misopliria 87 

Moina 160,  162,  141-143,  146,  161,  165-167,  183,  184,  271 

azorica 165,  164 

banflfyi 166 

brachiata 162  (39,  43),  163 

fisheri 165,  164 

flagellata 165 

macleayii 166 

paradoxa 164  (39,  40,  41),  161,  163,  165,  271 

propinqua 165 

rectirostris 163  (39,  41),  161,  165,  271 

salina 166,  165 

Moinadaphnia 166, 162,  165 

alabamensis 166  (36) 
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Monoculus 293 

adnnctus 255 

aurantiacus 330 

bispinosus 175 

brachiattis 162 

castor 74' 

conchaceas 330 

crystallinus ....147 

elongatus 147 

fiamarchicus 49 

monachus 296 

ocalus 266 

opthalmicns 306 

ovum 310 

pediculus 266 

pediculus  ramosus 266 

polyphemus 266 

quadricornis  albidus 105 

quadricornis  fuscus 105 

rectirostris 163 

reticulatus 170 

roseus 214 

ruber 330 

sphsericus 261 

staphylinns 131 

vidua 312 

virens 321 

Monospilus 264,  143 

dispar 265 

tenuirostiis 265  (62) 

Myodocopa 294 

Nauplius (24,  60) 

Notodromas 295,  298 

monacba 296  (72) 

monachus 296,  335 

Ofryoxiis 218,  211,  224 

gracilis 219  (42,  58,  59) 

Oithona 87,  97 

Osphrauticuni 85,  47,  51 

labronectum 86  (12,  59) 

Ostracoda 293,  141.     Bibliography,  280.     Preface,  279 

Value  of  shell  structure  in  classification 328 

Paradoxostomatidse 294 

Pasitliea  rectirostris (56),  216 

Percantba 237,  238,  258,  259 

brevirostris 258 

truncata 258 

Plirixura 237 

rectirostris ; (62) 

Phyllopoda 141,  293,  294.     Larvae  of,  (48) 


524  INDEX. 

Platycopa 294 

Pleuroxus 253,  143,  225,  231,  236-238,  249,  260,  275 

aculeatus 252,  260 

acutirostris 250,  260,  275 

adunctus ^55,  256,  258 

"         affinis (60)  250 

bairdii 266,  255,  258,  259 

balatonicus 259 

brevirostris 260 

convexus 260 

denticulatus 256  (45,  63),  255,  257,  258,  275 

excisus 251,  252,  259' 

exigua 251 

exiguus 250,  252,  259 

glaber 259,  260 

gracilis 257  (64),  259 

griseus 259  (66) 

hamatus 257  (60),  275 

hastatus 254  (62),  233,  255,  257,  259 

insculptus 251 

Jsevis 254,  259 

nanus.. 259 

nasutus 259 

ornatus 255,  259 

personatus 259,  260 

procurvus 258  (61,  65),  238,  256 

stramineus 255 

striatus 259 

transversus 253 

trigonellus 255,  256,  258,  259 

truncata 258 

tmncatus 258,  260 

uncinatus 259 

unidens 226,  236,  257 

verus 238 

Podocopa 294 

Podon 268 

Poecilopoda 293 

Polyphemidoe 266.  146,  161,  276 

Polyphemus 266,  211,  267,  276 

kochii 267 

occidentalis 267 

oculus 266,  267 

pediculus 266(58,  59),  276 

stagaalis 267 

stagnorum 266 

Pontellidfie 47 

Pontic 54 

Poppella  guernei (11) 

Potainoiclietor 51,  85,  86 

fucosus 86 
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Pseudocy  clops 87 

Pseudodiaptonms ...53,  54 

pelagicus 53  (1) 

Pseudosida 147,143,  161 

bidentata 147 

tridentata 147  (36,  50) 

Rhypophilus 175,  237,  238,  258,  259 

glaber 259 

personatus 259 

Scalicerus  pediculus 266 

Scapholeberis 174,  143,  161,  168,  177,  272 

angulata 176  (42,  45),  161,    177,  181 

armata 175  (42),  176 

aurita 176 

cornuta 175  (45),  177 

mucronata 174(43,  45),  175,  176,272 

mucronata  var.  fronte  cornuta 175 

nasuta 176 

Scopiphora  vagans 81 

Sida 146,  141,  143,  147,  148,  150,  161,  271 

brachyura 148 

crystallina 147  (35,  37),  146,  148,  271 

elongata 147  (35) 

Sididae 146,  142,  143,  160,  161,  226,  271 

Simocephalus 177,  143,  144,  161,  162,  167,  168,  174,  176,  181,  205,  206,  272 

americanus 179  (45),  178,  180,  219,  272 

daphnoides 180  (46),  161 

exspinosus 180,  179 

exspinosus  var.  congener 180 

macrothroides 177 

rostratus 179,  219 

serrulatus 179,  272 

vetulus 178  (44,  52),  177,  179,  180,  272 

Siphouostoma .294 

Stenhelia  ima 129 

Stenocypris 295 

Streblocerus .216, 143,  211 

serricaudatus 217  (66) 

Temora 50,  49 

affinis 51  (60) 

armata 50,  52 

clausii 50,  52 

dubia 50,  52 

finmarchica 50 

inermis 52 

longicaudata 50 

velox 50-53 

Teniorella 49 

affinis 52 

hirundo 52 

Thorellia .87 
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